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close all; % C ose all previous figures
clear all; % C ear all previous paraneters

Background information
% Thi s MATLAB script was nmade by i GEM TU- Ei ndhoven 2022. This script
was
% used to calculate the SEAP activity from absorbance val ues that have
been

% nmeasured during a colorinetric SEAP assay.

% For this colorinetric SEAP assay we transfected HEK293T cells with
% pl asm ds encoding for the anti-RR120 GEMS receptor, the STAT
%transcription factor and the SEAP reporter protein. The transfected
cells

%were treated with different concentrations of the |igand RR120.

% After 48 hours of incubation, in which the cells produced SEAP, the
cel |

% cul ture medi um was aspirated and the colorinetric SEAP assay was

% performed. In this assay, the absorbance at 405 nm was neasured
every 30

% seconds for 1 hour.

% To cal cul ate the SEAP activity, a calibration curve is required.

Thi s
% cal i brati on curve nust be nade specifically for the plate reader
that is

% used to neasure the absorbance.

Read data

file = '20220701_SEAP _Assay. xlsx'; % Nane of the file that contains
the data of the assay

SEAP data = xlsread(file, 1, 'D46:BB158"); % Read neasured absorption
values in 'file'.

% Sel ect the cells fromthe
excel sheet where the absorption values are presented.
time = xlsread(file, 1, 'B46:B158"); % Read tine of neasurenments in
"file'




% Sel ect the cells fromthe excel
sheet where the tine is presented.
time =tine./60; %Deternmne tine in mnutes

Determine maximal absorption

% Beer - Lanbert Law. naxi num absorbance is 2
% Do not proceed with neasured val ues that exceed this nmaxi mnum val ue

% Create a list with all indexes that excreed this val ue
% This way, the nodel only uses the absorption values up to the tine
step

% at which the nmaxi nrum absorbance i s exceeded.

max_abs = 2; % Det er mi ne maxi num absor bance
idx_total =1[]; %A list with all indexes of the
val ues that exceed 'max_abs'

for ii = 1:size(SEAP_data, 2) % Take all col ums

if isempty(find(SEAP data(:,ii) > max_abs, 1)) % Find val ues that
exceed ' max_abs’

%I1f 'max_abs' is not exceeded, the array will be enpty
% Then, 'isenpty' indicates that this value is true. if-1oop
% proceeds the if statenent
idx total = idx_total;
else % If 'max_abs' is exceeded, 'isenpty' indicates that this

value is fale. if-1oop proceeds the el se statenent
idx_total = [idx_total, find(SEAP data(:,ii) > max_abs,1)]; %
I ndexes of val ues higher than 'nax_abs' are added to 'idx_ total’
end
end

row idx = min(idx_total); %Find the mnimal of "idx total' to find
which index is the | owest and from which i ndex the data shoul d not be
taken i nto account anynore

if isenmpty(row idx) % If 'max_abs' was not exceeded, '"row.idx' is

enpty
SEAP _data = SEAP data; % Then, 'SEAP data' is not altered
time = tine; %And 'tinme' is not altered
else %if 'max_abs' was exceeded
SEAP_data = SEAP data(l:row.idx, :); % Change ' SEAP_dat a'
upward fromthe first 'max_abs' val ue
time = time(l:row.idx); % Change 'tine' upward
fromthe first 'nmax_abs' val ue
end

% For all sanples, you want to proceed with the absorbance val ues for
t he

% same tinme range, so that the absorbance val ues that exceeded
"max_abs' are not taken into account

% Therefore, the time range needs to be determ ned.

time_range_fit = 0:1: max(tinme); % Determine the tine range, and
make a |ist containing every mnute in this range.




act_final =1[]; % Create a list that will contain
the cal cul ated SEAP activity

SEAP_converted = []; % Create a list that will contain

the cal cul ated val ues of the ambunt of conversion by SEAP

fitting = []; % Create a list to fit the data
Calculation

% To cal cul ate the SEAP activity, a calibration curve was nade that is
% descri bed by the fornula: Absorbance [AU = a*pNP[nM +b

% This curve is specific for the plate reader that is used to neasure
t he

% absor bance.

abs to conc = [4.7761, 0.1616]; % Absorptivity constants a and b
determ ned with the calibration curve.
vol _add = 120/ 5; % Det ermi ne vol unetric scaling.

This is specific for the protocol of the assay that has been executed
% For this assay, a total sanple volunme of 120 uL was used. 5 uL of

this
%total sanple volune is culture nmediumthat was aspirated fromthe
cel I s.
for ii = 1:size(SEAP data, 2) % Take all the col ums of
' SEAP _dat a'
tenmp_data = SEAP data(:,ii); % Tenporary data: read one col um

at the tinme
for jj = 1l:size(tenp_data, 1) % Take a row fromthe colum form
"tenp_data’
temp _data(jj) = (tenp_data(jj)-abs_to conc(2))/abs_to _conc(1);
% Convert absorption to mM pNP product using the calibration
curve
end

p = polyfit(tine, tenp_data, 1); %Fits a first-order polynom al
t hrough the data points that have been calculated in tenp _data

yfit = polyval (p,time_range fit); % Evaluate the fit of the
pol ynomi al through the data points within the tine_range fit

% The sl ope of the polynom al determ nes the anpbunt of pNPP that
is converted to pNP by SEAP per mi nute.

% The concentration of pNPP that was added to each sanpl e was
known.

act = p(1)*vol _add*100000; % converts the anmount of converted pNPP
per minute to the SEAP acvitivity per L in U L.

act final = [act _final, act]; % final SEAP
activity of 'tenp_data'




SEAP_converted = [ SEAP_converted, tenp_data]; % mM pNP product
obt ai ned by SEAP.

fitting = [fitting, yfit']; % Dot product of
yfit
end

mean_act _tenp = act_final; % Tenporary data of the final SEAP activity
that will be used to cal culate the nean

Bar plot

% This code was used to create a bar plot to denponstrate the SEAP
activity

% obtained by treating the cells with different concentrations of the
% | i gand RR120.

nmean_act = [nmean_act _tenp(7), mean_act _tenp(19), nean_act _tenp(31);...
nmean_act _tenp(8), nean_act _tenp(20), nean_act_tenp(32);...
nmean_act _tenp(9), nean_act _tenp(21), nmean_act_tenp(33);...
nean_act _tenp(10), nean_act _tenp(22), nean_act _tenp(34);...
nmean_act _tenp(11), nean_act _tenp(23), nean_act _tenp(35);...
mean_act _tenp(12), nean_act_tenp(24), nean_act_tenp(16)]; % Divide
each rowinto a triplet experinent

triplos_ name = {"0O ng/n', "1 ng/m"', "10 ng/m"', "30 ng/m ", "100 ng/
m', "300 ng/m"', "1000 ng/m"'};

nmean_pl ot = zeros(1l, size(nean_act,1)); % Make an enpty array with the
sane size as 'nean_act
aa = 1; %First row
whil e aa <= size(nean_act,1) % For all nean_act
nmean_pl ot (aa) = nean(nmean_act(aa,:)); % Take the nean of the
triplet and put this value in the array
aa = aa + 1, % Go to the next row
end

bar width = 0.8;

CM = lines;

x_dimfigure = size(nmean_act,1); % The X-di nension of the figure based
on the anount of triplets

figure(' Renderer', '"painters', '"Position', [10 10 x_di mfigure*150
720]) % Renderer sorts the graph by order specified in the code, and
the units wherein can be drawn

set(gcf, 'color', "wW);

bar (mean_plot, bar_width, 'Linewidth', 1, 'FaceColor', [152/255
204/ 255 155/ 255]) % Make bar plot with nean val ues of the triplet
experinents

hol d on




for ii = 1:size(nean_act, 1) % For every experinent plot the nmean
val ues of each triplet seperate as scatter point

bar _center = ii; % The center of the bar is or 1, 2, 3
or ...

outer _dis = bar_w dth/5; % The di stance between the tree
scatters is determned with respect to the bar_w dth

x_coord = linspace(bar_center-outer_dis, bar_center+outer_dis,

size(nean_act,2)) ; % Creates three evenly spaced x-coordinates for
every bar at which the val ues of

%the triplets can be plotted at the m ddle of the
bar m nus outer disk and plus

% out er di sk

fl = scatter(x_coord, nmean_act(ii,:),
100, 'o', 'MarkerEdgeColor', "k',... % x-coordi nates, y-coordinates,
size of scatter, shape of scatter, color of edge
" Mar ker FaceCol or', [247/255 179/ 255 43/255],... %color
of fill
" Mar ker FaceAl pha', 0.6,... %transparency

"LineWdth', 1); %Linew dth of edge
end

xlim[0.5, 7.5]) %Limts of x-axis

ylim([0 4000]) % Limts of y-axis

yl abel (' SEAP activity [UL]') % Label on y-axis

set (gca, 'FontNane', '"Arial', 'FontSize', 18, 'Ticklength', [0.02,
0.1], 'TickDir', "in') % The font of current axis is arial, the font
size is 18,

% the length of stripe under axis is ticklength respectively 2D or 3D,
% TickDir determines if stripe points in of out of the graph, ytick is
wher e

% yticks appear

xticks([1 2 3456 7]);

xtickl abel s(tripl os_nan®e);

title(' SEAP assay 1-7-22, RR120 concentrations','FontSize', 20);
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