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How does it work? Impact of circadian clocks on both cell drug	

 detoxication enzymes and cell division cycle determinant proteins	




AF	

300 mg/m2/d	


Time (local h)	
 04:00	
16:00	


5-FU	

600 - 1100 mg/m2/d	
L-OHP	


25 mg/m2/d 	
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Images from the Chronotherapy Unit, Paul-Brousse Hospital, Villejuif, France	








(from B. Basse et al., J Math Biol 2003)	


di , Ki->i+1 constant or 
periodic w. r. to time t 
(1≤i≤I, I+1=1)	


ni:=cell population 
density in phase i ; 
vi :=progression speed; 
di:=death rate; 

Ki-1->i:=transition rate 
(with a factor 2for i=1)	






 ψ=CDK1   All cells in G1-S-G2 (phase i=1)  All cells in M (phase i=2)	


  Entrainment of the cell division cycle by ψ= CDK1 at the circadian period	


time t 





This relies on the Proposition: (Th. Ouillon’s report 2010, see also Billy et al., in revision 2012)	

For a family (fi) of pdfs with fixed first moment ei and varying second moment σi, 	

λ increases with each σi	


















Recalling that in the model	

f = p.d.f. of phase duration time	

and K = phase transition kernel:	




Circadian control on transitions: two cosines for ψ1 and ψ2 	






















5. A further challenge for therapeutic optimisation in oncology: dealing with drug resistance	
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Level curves for nH(x,t)	
 Asymptotic distribution for nH(x)  
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Level curves for nC(x,t)	
 Asymptotic distribution for nC(x)  
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