Solutions to Unit 5 Homework 1
1. Turnover number is 2000 s-1 
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, where n = number of active sites on the enzyme. Vmax is the rate of destruction of amoxicillin. In 20 s, 3.11 mg is destroyed. Converting to moles, in 20 s 8.54 × 10-6 moles are destroyed. In one second 4.27 × 10-7 moles are destroyed.
Vmax = 4.27 × 10-7 mol s-1
Also [E]o = 2.13 × 10-10 moles
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2. For the burst-mechanism 
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We can get the Lineweaver-Burk plot by taking the reciprocal of this equation, and also letting k2 >> k3.
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Therefore, a plot of 1/initial rate versus 1/[S] will give 1/kcat[E]o as the intercept.
Intercept = 769.3
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3. Need to plot 1/initial rate versus 1/[S].
[image: image37.emf]y = 1E-04x + 769.23

R

2

 = 1

769.23

769.24

769.25

769.26

769.27

769.28

769.29

769.30

769.31

769.32

769.33

769.34

0 500 1000 1500

1/[S] (M-1)

1/Rate (M-1s)


(a) Now, without inhibitor, we have 
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From the intercept we get Vmax = 5.1 × 10-6 M s-1.

From the slope we get KM = 1.5 × 10-3 M.

(b) “A” displays competitive inhibition. The Lineweaver-Burk plot is 
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Vmax should is the same as “no inhibitor”.

The slope is 
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We know KM, and [I]. Solving for KI = ~ 5 × 10-3 M.

“B” displays noncompetitive inhibition. The Lineweaver-Burk plot is
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The slope is 
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, and solving for KI = 3.3 × 10-3 M
4. For the fast equilibrium 
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Solving for the intermediate 
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The rate of reaction is 
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5. 
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(fast equilibrium)
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(fast equilibrium)
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(slow)
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Solving for the intermediate (fast equilibrium) 
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, or 
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But 
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, or 
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6. 
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[2] 
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(a) From [2]:   
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, ignoring water.

Now deal with the intermediate using [1] and [2] and apply the steady-state approximation.
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Solving for the intermediate,
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(b) Now 
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Inverting gives 
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Measure the rate as a function of [B]. Determine kexch for the various [B] vales. Finally plot 1/kexch verses 1/[B]. The intercept will give kopen.
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