 

1. Match the parts or processes in the list below with the descriptions in the table.


	Part/Process
	Description

	Active Site
	The region of the enzyme into which the substrate fits



	Optimum Temperature
	Temperature at which a particular enzyme works best 



	Substrate
	Chemical present at the start of a reaction



	Precursor Form
	Inactive form in which some enzymes are secreted, prior to taking their active shape

	Activation Energy
	Input of energy needed to get a reaction started

   

	Tertiary Structure
Globular Protein
	Protein shape taken after R-bonds give rise to tertiary structure

	Competitive Inhibitor
	Chemical of similar shape to the substrate which can bind in the active site without product being formed 

	Product
	Chemical which is made and is present at the end of a reaction 

	Turnover Number
	Number of molecules of substrate converted to product each minute. Used to measure the reaction rate. 

	Denature
	A change in the structure of the enzyme and its active site 

	Non-Competitive Inhibitor
	Chemical which binds to the allosteric site on the enzyme and prevents substrate binding 

	Lock & Key
	A theory suggesting that enzyme and substrate fit precisely together.

	Co-Factor
	Portion of “Holoenzyme” that may be a mineral (inorganic) or vitamin (organic –coenzyme)

	Enzyme Substrate Complex
	A short lived association of enzyme and substrate which lowers the reaction’s activation energy (Ea) 

	Optimum pH
	 The pH at which an enzyme’s maximum rate of reaction is achieved

	Apoenzyme
	Protein portion of “Holoenzyme” 

	Induced Fit
	A hypothesis suggesting there is some flexibility in the active site when the substrate binds. 


2.   Answer the questions in the spaces provided: 

	What is meant by rate of reaction?


	The speed at which the chemical reaction takes place

	What is the difference between a normal catalyst and an enzyme?


	A catalyst is Inorganic
An Enzyme is Organic

	Of which type of biological monomers are enzymes composed?


	Amino Acids ( Proteins

	These monomers join together to form long chain-like polymers called?
	Polypeptides

	A reaction that releases energy into the environment is called this.
	Exergonic/Exothermic

	What is the name of the substance on which the enzyme acts?
	Substrate

	Why is an enzyme said to be specific to its substrate?


	The active site of a given enzyme has the proper fit to accommodate a specific substrate

	According to the lock and key hypothesis, how is an enzyme thought to act?


	The active site has the perfect shape for the substrate to fit into it


3. Sketch the graphs to show that you have knowledge regarding the factors that can affect enzymatic reaction rates:

a) The effect of increasing enzyme concentration on the rate of reaction (all other variables kept constant)
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b) The effect of increasing substrate concentration on the rate of reaction (all other variables kept constant)
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Increasing substrate concentration

c) The effect of increasing pH  on the rate of reaction (all other variables kept constant)
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       Increasing pH

d) The effect of increasing temperature on the rate of reaction (all other variables kept constant)
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4. True or False?
	Statement
	True or False?

	The approximate optimum temperature for most enzymes is 37oC 
	TRUE

	An enzyme is denatured when its primary structure changes 
	FALSE 

	A non-competitive inhibitor binds to an enzyme’s active site 
	FALSE

	The optimum pH for pepsin is about a pH =  2
	TRUE

	Once formed, an enzyme substrate complex may last for several hours.
	FALSE

	As temperature decreases from the optimum the rate of reaction decreases because the molecules have less kinetic energy 
	TRUE

	Enzymes are fibrous non-globular proteins 
	FALSE

	Extremes of pH can denature enzymes 
	TRUE

	Some enzymes are bound in cell membranes 
	TRUE

	Most enzymes can catalyse a wide variety of reactions 
	FALSE

	As temperature increases from the optimum the rate of reaction increases because the molecules have more kinetic energy 
	FALSE

	In the induced-fit model, the enzyme has the perfect fit for a given substrate. 
	FALSE

	An enzyme speeds up a reaction by increasing the (Ea)
	FALSE

	Endergonic reactions provide the input energy to drive an exergonic reaction.  This is called coupling
	FALSE

	The structures of a competitive inhibitor and a non competitive inhibitor of the same enzyme are very similar and use same site 
	FALSE

	The precursor form of an enzyme needs to be changed by another cofactor to become activated 
	TRUE

	Increasing the substrate concentration can overcome the effects of a non-competitive inhibitor 
	FALSE

	Formation of an enzyme – substrate complex reduces the activation energy required for a reaction to proceed 
	TRUE

	In a linked chain of reactions ( a metabolic pathway), the final product of all the reactions may act as an inhibitor for one of the enzymes earlier in the pathway
	TRUE
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5.  Answer the questions in the spaces provide:
	What is meant by optimum temperature?


	The temp at which the enzyme still maintains its perfect shape but the substrates have lots of K.E.

	Why are enzymes often inactive at very low temperatures?


	When substrates are at low temps they do not have enough K.E. to get moving

	What is meant by the term denature?


	When the shape of a protein is altered so that it no longer has its proper shape

	Why are enzymes denatured by high temperatures? (What bonds are primarily affected?)


	The first bonds to break are H-Bonds

	What is meant by optimum pH?
	When the concentration of H+ ions and OH – ions are at the perfect level for the enzyme to hold its proper shape

	Why are vitamins so important for cellular metabolism


	Many vitamins are used to form co-enzymes that enzymes require

	Why are enzymes denatured by extremes of pH? (What bonds are primarily affected)


	When enzymes are in extreme pH, both H-bonds and some R-Group bonding will break apart

	Why does the rate of reaction increase with enzyme concentration? ( think back to toothpickinase)
	More enzymes: More product
More hands : More broken toothpicks

	Why does rate increase with substrate concentration?

(toothpickinase)


	More available substrate: More Product
More toothpicks : More broken toothpicks

	What does S.T.E.P.P. stand for?


	S. = Substrate
T.= Optimal Temperature

E = Enzyme Name

P.= Optimal pH

P. = Specific Product formed

  

	Name the three main components for Adenosine Triphosphate (ATP


	Adenine
Ribose

Three Phosphates

	How does a competitive inhibitor work?


	It is blocking the active site

	How does a non-competitive inhibitor work?


	It bonds onto enzyme at allosteric site which causes a change to the active site’s shape


Globular protein	active site		competitive inhibitor	  	non-competitive inhibitor





Induced fit		lock and key		optimum pH			optimum temperature





Substrate		product		activation energy		precursor form





Turnover number	denature		enzyme-substrate complex	apoenzyme





Co-factor
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