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Understandings: 

1. Explain the role of inhibitors. 

- Inhibitors are molecules that bind to enzymes and change its conformation to reduce 

catalytic activity. They may be competitive or noncompetitive.  

Competitive inhibitors bind to active site and have similar structure to substrate. 

Noncompetitive inhibitors bind to allosteric site and have different structure from substrate.  

2. State that amino acids and proteins can act as buffers in solution.  

- This is a direct consequence of amino acids being able to exist in zwitterions. Note that 

proteins can be buffers too and not only amino acids.  

3. Explain protein assays. 

- Protein assays are methods that determine concentration of protein. A commonly used 

method is UV visible spectroscopy. Essentially, it is a form of absorption spectroscopy that 

tells us which wavelengths the protein absorbs.  

To find out how much a solution of protein absorbs at a certain wavelength, we use Beer-

Lambert law.  
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ԑ is some kind of a value for special cases. L is the path length. C is the concentration of 

sample. This means that absorbance is directly proportional to concentration.  
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Applications and skills: 

1. Be able to determine the maximum rate of reaction (Vmax) and the value of the 

Michaelis constant (Km) for an enzyme by graphical means, and explanation of its 

significance.  

- The constant tell us at which concentration of substrate the rate is half of its max rate. This 

means that the lower the constant, the faster it can reach the half rate of its max rate. To 

put it in more scientific terms, the affinity of enzymes towards substrate is higher the lower 

Km value is.  

With competitive inhibitors, the max rate will not change. The only difference will be that 

the max rate will be reached slower because it requires more substrates to reach it. Thus Km 

becomes different.  

 

 

 

 

 

 

 

 

With noncompetitive inhibitors, the max rate will change, but the enzyme’s affinity will 

remain the same, thus Km remains same. Uninhibited enzymes are perfectly normal.  
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2. Be able to compare competitive and non-competitive inhibition of enzymes with 

reference to protein structure, the active site and allosteric site.  

- Done above.  

3. Explain the concept of product inhibition in metabolic pathways.  

- This is a type of negative feedback like in homeostasis. The product of a reaction may be a 

type of inhibitor (usually noncompetitive to be really efficient). If the reaction produces 

excess of products, the products may then inhibit the first reaction in that chain of reactions.  

4. Be able to calculate the pH of buffer solutions, such as those used in protein analysis 

and in reactions involving amino acids in solution.  

- Well of course. This is exactly the same as in chapter 8.  

𝐾𝑎 =
[𝐴−][𝐻+]

[𝐻𝐴]
 

To find the pH, we rearrange this to find out H+.  

[𝐻+] = 𝐾𝑎

[𝐻𝐴]𝑎𝑡 𝑒𝑞𝑢𝑖𝑙𝑖𝑏𝑟𝑖𝑢𝑚

[𝐴−]
 

However, as we remember from on how to make buffers, weak acids barely dissociate, and 

the salt dissociate completely. Thus we can rewrite as follows, where MA is the salt.  

[𝐻+] = 𝐾𝑎

[𝐻𝐴]𝑎𝑡 𝑠𝑡𝑎𝑟𝑡

[𝑀𝐴]
 

Then if we put this in negative log we get the following: 

𝑝𝐻 = 𝑝𝐾𝑎 − 𝑙𝑜𝑔
[𝐻𝐴]𝑎𝑡 𝑠𝑡𝑎𝑟𝑡

[𝑀𝐴]
= 𝑝𝐾𝑎 + 𝑙𝑜𝑔

[𝑀𝐴]

[𝐻𝐴]𝑎𝑡 𝑠𝑡𝑎𝑟𝑡
 

So, when concentration of acid and salt is equal, the log becomes 0 and we get pH=pKa! 

5. Be able to determine the concentration of a protein in solution from a calibration curve 

using the Beer–Lambert law.  

- Plot the absorption to concentration of protein. If protein concentration value is not given; 

calculate it out by dividing protein over total volume.  

Then, for the given sample of protein, look at where the absorption is on the graph and 

deduce the concentration of protein. That’s it!  

TOK: 

1. The term “lock-and-key” is an effective metaphor but the “induced fit” model is a better 

model. How are metaphors and models used in the construction of knowledge?  

 


