function twocell _nonoi se

clc

clear all

cl ose all

O = = = m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e -
R CONSTANTS - ------mmmmmmmm e a e

0 T

% Mol ecul es (RR): Coupling, delay (MV:

% 1. pherl 1: uncoupl ed

% 2: pher?7 2: coupled, Tn = 36mn

% 3: pdeltac 3: coupled, Tn = 56mn

% 4: mherl

% 5: mher7

% 6: ndel tac

lagl = [2.8, 1.7, 20.5, 12.6, 7.1, 16];

lag2 = | agl;

lag2([1,2,4,5])=0.9*1ag2([1,2,4,5]); %create a 10%lag in herl, her7
lag = [lagl, 1ag2?]; %lag = celll, cell2
bPrintOnFile = O; %0 = false, 1 = true

RR = 6; % whi ch nol ecul e do you want ?
M = 1; % coupl ed, uncoupl ed, Tn?
tfinal = 1000; % tspan : tfinal

herr = {'pherl','pher7 ,'pdeltac', ' mherl' ,'mher7' ,'ndeltac'};

arr = {"uncoupled ,"C36",' C56'};
arrr= {'no coupling',' coupled, Tn = 36 nin','coupled, Tn = 56 min'};
strFilePath = [' C\\SYSBIO\fig4 ',herr{RR}," nornal_',arr{MV}];
ttl =[herr{RR},", ",arrr{MW];
if Mw=1

s=[0,0,1,0];

r=[0,0,0,1];

if MvE=3

| ag( 6) =36;

end
el se

s=[0,0,1,0];

r=[0,0,1,0];
end
func = @t,y, 2)ddefun(t,y, Z,r,s);
sol = dde23(func, | ag, @dehist,[0, tfinal]);
tint = linspace(0,tfinal,5000);
yint = deval (sol,tint);

if (bPrintOnFile)
figure('Visible ,"off")
el se
figure
end

% det erni ne plotted nol ecul es!
plot(tint,yint(RR :),tint,yint(RR+6,:));

title(ttl)
if RR<=3

ylb = "protein';
el se




ylb = "nmRNA";
end
Yl abel (yl b)
ylinm([0 150])
set(gca, ' YTick', 0:30:150)
set (gca, ' XTick', 0:200: 1000, ' XTi ckLabel ", {" 0","'200',"' 400',"' 600',"800", 'tine (mn)"}
set(gcf, Units', centineters');
af FigurePosition = [5 5 20 6];
set (gcf, ' Position', af Fi gurePosition);
set (gcf, ' PaperPositionMde', "' auto');
set(gca, ' Units', ' normalized ,'Position ,[0.15 0.2 0.75 0.7]);

if (bPrintOnFile)
print('-dpng','-loose', sprintf('-r%l', 300),strcat(strFilePath, '.png'));

end

function dydt = ddefun(t,y,Zr,s)
ylagl = Z(:,
yl ag2
yl ag3
yl ag4
yl agh
yl ag6
yl ag7
yl ag8
yl ag9
yl agl0o = ,
ylagll = Z(:,
ylagl2 = ,

4.5;
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a*mhl(t-del ayphl)
a*mhl(t-del ayph7)

% ph7: dydt (2) =
= a*nd(t - depl aypd)

1
2
% pd : dydt(3
% mhl: dydt(4 fhi(..... ) - c*mhl
% mh7: dydt(5
% nmd : dydt(6

% Phl: dydt

( a*mhl(t-del ayphl)
% ph7: dydt (

(

(

= a*nhi(t-del ayph?)
= a*nd(t—deplaypd)

b*phl(t);
b*ph7(t);
% pd : dydt b*pd(t)
% mhl: dydt )
% nmh7: dydt(11)
% nmd @ dydt(12)
dydt =[ a*yl agl(
a*yl ag2(
a*yl ag3(
ffh(yl ag lag4(2),yl ag4(9),r)-c*y(4)
ffh(yl ags yIa95(2),yla95(9),r)-c*y(5)
ffd(ylag6(1),ylag6(2),ylag6(9),s)-c*y(6)
a*ylag?(lO)-b*y(?)
a*yl ag8(11)-b*y(8)
a*yl ag9(12)-b*y(9)
ffh(ylagl0(7),ylagl0(8),ylagl0o(3),r)-c*y(10)
h(yl ag11(7),ylagl1(8),ylaglli(3),r)-c*y(11)
d(ylagl2(7),ylagl2(8),ylagl2(3),s)-c*y(12)

(m % be aware it is mhl or nmh7
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function s = ddehist(t)

% Constant history function for dde23.

s = zeros(12,1);

function f = ffh(phl, ph7,pd,r)

% ffh function to calculate the f for herl and her?7
k=33;

pOh=40;

p0d=1000;

tD = pd/ p0d;

t HL= phl/ pOh

t H7= ph7/ pOh;

f=k*(r(1)+r(2)*(tD/(1+tD))+
+r(4)*(tD (1+t D)) *(1/(

function f = ffd(phl, ph7, pd, s)

% ffd function to calculate the f for deltaC
k=33;

pOh=40;

p0d=1000;

tD = pd/ p0d;

t HL= phl/ pOh

t H7= ph7/ pOh;

f=k*(s(1)+s(2)*(tD/ (1+tD))+
+ s(4)*(tD (1+t D)) *(1/(

HL* t H7) )
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