Biochemistry I                           Summary of Enzyme Kinetics and Inhibitors                               
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Equations and plots:  
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Summary of Parameters:

	Parameter
	Related Formula
	Importance
	From Velocity Curve:

v=VMAX[S]/(KM+[S])
	From Double Reciprocal Plot

	VMAX
	=  kCAT [ETOTAL]
	Maximum rate of product produced at a given enzyme concentration (Enzyme saturated)
	Reaction velocity at high substrate
	VMAX=1/y-int

	kCAT
	=VMAX/[ETOTAL]
	Turnover number: Number of product molecules produced/sec by a single enzyme molecule.

Higher kCAT , more efficient the chemistry (ES→EP)
	see VMAX
	see VMAX

	KM
	=(kOFF +kCAT)/kON
( KD
	Related to dissociation constant for substrate binding.

Lower KM , better binding of (S)
(E + S → ES)
	Substrate concentration to give a velocity that is ½ VMAX
	KM = slope*VMAX
      = slope/y-int

	KI 
(Competitive and  Mixed inhibition)
	(=1+([I]/KI)

KI=[I]/((-1)

KI =[E][I]/[EI]
	Dissociation constant for inhibitor binding to free enzyme: (EI) → (E) + (I).
Lower KI , better binding of  (I) to (E).  (Identical to KD.         KI = KD)
	Best to use double reciprocal plot.
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	KI’
(Only mixed inhibition)
	(’=1+([I]/KI’)

KI’=[I]/((’-1)

KI’=[ES][I]/[ESI]
	Dissociation constant for inhibitor to bind to ES complex: (ESI) → (ES) + (I)
Lower KI’, better binding of (I) to (ES).  (Identical to KD.         KI’= KD)
	Best to use double reciprocal plot
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Effect of Inhibition on Kinetic Parameters:

	Kinetic Parameter
	Competitive Inhibition
	Mixed Inhibition

	KM
	KMObserved = (KM
	KMObserved = 
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	VMAX
	VMAXObserved = VMAX
	VMAXObserved = 
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Double reciprocal Plot: 1/v versus 1/[S]:     
	
	No Inh.
	Competitive
	Mixed

	Slope
	KM/VMAX
	(KM/VMAX
	(KM/VMAX

	y-Int
	1/VMAX
	1/VMAX
	(’/VMAX
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Competitive: y-intercept in double reciprocal plot is unchanged. Slope is changed.
Mixed Inhibition: y-intercept in double reciprocal plot is higher. Slope may change.
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