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Biology 12AP - modelling Enzymes P.154-159
QUESTIONS KEY
1.
What would you expect to happen to the rate of the “enzymatic reaction” (i.e. how many toothpicks were broken per second?) if we added: 
 a) more substrate (toothpicks)? adding substrate can increase the reaction rate to a point, then it plateaus

 b) more enzyme (hands)? _ adding enzyme can increase the reaction rate to a point, then it plateaus
2.      The following is the equation for a typical enzymatic reaction:



E + S (ES (E + P

E = enzyme, S = substrate, ES = enzyme-substrate complex, and P = product

Write the equation for the enzymatic reaction for this activity using the names of  each of the materials used in the appropriate place
(ie. Hands, toothpicks etc)

___Hands + Toothpicks__--> Hand-toothpick ( Hands + broken toothpicks_____
3.  
Explain how the paper clips act as inhibitors in this enzymatic reaction that was demonstrated in this activity. (See pg 156-157)
The paper clips acts as competitive inhibitors. This is because the paperclips are similar in shape to the substrate and can compete with the true substrate for the enzyme’s active site. The enzyme can bind the paperclip instead of the toothpick (true substrate).

4.
Which do you think will have a greater effect – lowering temperature or irreverisbile inhibition?  Explain using examples.

Lowering temperature will decrease enzyme activity because less collisions occur.  The reaction may still proceed but just much much slower. This may severely slowdown metabolic pathways but it does not destroy them!

Irreverisbil Inhibition can more negatively enzyme activity by taking up the enzyme’s active site and altering enzyme shape and function through this binding. For example, The nerve gas Sarin attaches permanently to the active site of an important enzyme in the nbervous system (acetylcholinesterase( needed to transmit nerve impulses!) Also, DDT and parathion are inhibitors of enzymes in the nervous sytem
5. 
List the similarities and diffrences when comparing inhibition AND denaturation?




Similarities



Differences
- both slow down metabolic pathways

-both can negatively impact the normal reaction rate
6. How is it possible that more than 4,000 different enzymes exist? Connect to your propr knowledge about genes, mutations & evolution.
Mutations create variations in genes!  If ta mutation changes the order of amino acids in the active site of an enzyme in a favourable way so that the enzyme binds it’s substrate with a higher affinity or to a new helpful substrate then this positive affect on function could confer a selective advantage that could then be passed on. In other words, natural selecftion would occur due to the mutation on the enzyme making the organism better suited to it’s environment!
7. An experiment was done to examine the enzyme ß-galactosidase in a populatin of E.Coli (bacteria). Normally, ß-galactosidase breaks down the disaccharide lactose into glucose and galactose. Random mutations were inserted into the bacterial genes and then the bacteria were tested for their ability to break down a sugar other than lactose. The “mutant” with the strongest ability to breakdown the different sugar was selelcted for and selected to several rounds of mutation and selection, After 7 rounds of “evolution” this new enzyme could attach to the new substrate several 100 times more quickly and break it down 10-20 times faster than the original enzyme. Use these results to answer the following questions:
a) Which part of the enzyme’s structure was most likely postively impacted by the mutation?

The enzyme’s active site
b) Describe conditions that could occur in nature to favor the evolution of such an enzyme in a population of bacteria.
If the different  food source was more available or became the only available food source for the bacteria then thjose with the original enzyme (to break down lactose) would not be able to survive. Meanwhile the bacteria with the mutation for the new enzyme would be more likely to obtain and digest food and survive, passing on the gene for the mutation. 
-Denaturation changes a protein/enzyme’s shape causing it to be non functional


 -also often irreversible


Inhibition- often used to regulate metabolic pathways, can be used to “turn off” reactions and then on again
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