Enzymes are biological catalysts (usually proteins) which increase the reaction rate of a reaction in both the forward and reverse directions.

They work under mild reaction conditions--

temperature < 100(C

atmospheric pressure

neutral pH

Enzymes increase the rate of a reaction by decreasing the amount of energy (activation energy, EA, needed to reach a high energy intermediate.
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Enzymes increase the rate of a particular reaction by working on specific substrates (reactants) that fit in their active sites (place where the substrate binds to the enzyme and is converted to a product).
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Any population of a given enzyme has a limited number of active sites.  This is the same as a parking lot—there are only so many parking spaces in any lot.

Initially researchers thought as you increase substrate/reactant concentration, the velocity would increase as shown below.





However, velocity increases initially as substrate concentration is increased, then levels off (see graph below, a Michaelis-Mention plot).  This maximal velocity is Vmax.  A Vmax is obtained when the active sites of a population of a particular enzyme are full or occupied with substrate—“A full parking lot cannot accept any new cars!”  We will see later under what conditions Vmax can be decreased when we study enzyme kinetics.  

There is a substrate concentration that will allow us to reach a velocity that is ½ of the maximal velocity (1/2 Vmax.)  This substrate concentration is Km.  Km is a measurement of how specific an enzyme is for it’s substrate.  The lower the Km, the less of the substrate you need to reach ½ Vmax.  Some conditions will cause the Km of a particular enzyme to increase—you will need more substrate to reach the original Km (so it will appear as if your enzyme is less specific for its substrate).  We will discuss this when we study enzyme kinetics next time.
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One can linearize the data according to an equation for a line—y = mx+b to give us a Lineweaver-Burk plot (usually saturating data points, ones that yield Vmax are ignored).

The linear equation for enzyme kinetics is 1/V = (Km / Vmax) · [S] + 1/ Vmax.  From this we can see that 1/V is plotted on the Y-axis and that 1/[S] is plotted on the x-axis.  Also 1/ Vmax will be the Y-intercept (the value on Y-axis, when the value on x-axis is zero).  
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From this plot Km (amount of substrate to obtain 0.5 Vmax), can be determined in 2 steps.  First find the negative X-intercept, this is -1/Km.  Take the reciprocal of this value and multiply by -1 to obtain Km (a positive number).  For example if the X-intercept was -2 (the -1/Km value), then the Km would be ½ or 0.5)

In a similar manner, one can determine Vmax—1) find Y intercept and 2) take reciprocal. So if 1/Vmax was 4, what would be Vmax?
Earlier, we looked at effects of substrate concentration on velocity of a reaction and the Km of an enzyme.  We also discussed Michaelis-Menton graphs and Lineweaver-Burke graphs as means to estimate Km and Vmax.  We are going to see how these graphs change in the presence of two types of inhibitors—Competitive and Noncompetitive.  Pay particular attention to the values of Km and Vmax. 

Competitive inhibitors look like the substrate for a reaction, and will bind to the active site in place of the substrate.

Noncompetitive inhibitors do not resemble the substrate, and bind to another site on the enzyme independent of substrate binding.

Below are diagrams and graphs (Michaelis-Menton and Lineweaver-Burke) representing the effects of competitive and noncompetitive inhibitors.

Competitive inhibitors look like the substrate for a reaction, and will bind to the active site in place of the substrate.

Noncompetitive inhibitors do not resemble the substrate, and bind to another site on the enzyme independent of substrate binding.
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A Michaelis-Menton Plot








