
Simple biochemical motifs (2.5)	






Dimerization and the phage lambda	


•  The phage λ gene encodes for protein (conc x)	

•  Protein dimerizes (conc of dimers  y ). 	

•  Dimers bind to regulatory sites on the gene. 	

•  Binding to OR2 activates transcription.	

•  Biding to OR3 inhibits transcription.	




Reaction scheme	


DX2= the dimerized repressor bound to site OR2 	

DX2∗ = the dimerized repressor bound to site OR3, 
DX2X2 = both OR2 and OR3 are bound by dimers	




QSS	


The “fast variables” assumed to equilibrate 
rapidly with the variable x.	




Slower timescale	


QSS and scaling the equations: system collapses to one 
variable, amt of synthesized protein, x: 	




bistability	




Bifurcation:	


stable	




Comments	


Combination of scaling, time scale considerations, and 
various simplifications can often reduce larger 
networks to effective dynamics of simpler systems.	


Other examples will be provided.	



