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Competitive infiibitors. Structural analogs of a
substrate molecule may, in some cases, oc-
cupy active sites on an enzyme that are nor-
mally occupied by the substrate. The new
complex formed is reversible and inactive
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N Figure 10-6. Competi-
' s % tive inhibition. Ma-
lonic acid is similar in

@ —> no reaction

competitive inihibitor since inhibition can
be overcome by increasing the concentra-
tion of succinic acid (see Figure 10-6).

Noncompetitive inliibitors. In contrast to com-
petitive inhibitors, noncompetitive inhibi-
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structure to succinic
acid and can occupy
active sites on
enzyme.

fumaric
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Examine the following diagram showing the free energy
curves of for nitrogen fixation process in two cases (in case of
biological fixation catalyzed by nitrogenase enzyme and in

N case of industry).

N i-The biological N fixation is
@ or B)

- ii- In one line, write why you choosed A or B?

represented by curve ... I o (A

Because the biological process i talvzed by Enzyme which

tate less activation energy to start the reaction
Arrow C represents activation energy in case of _
- _ while arrow D represents activation energy in

. case of Liindustrial Nfixation |
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Write on:  (8 marks)
A.  Enzyme structure and explain why enzymes are specific? (4 marks)
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Which of the following binds to the active site of an enzyme?

A) wat
B) Prod
c) sub:
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Which of the of enzyme function?

A) S+P->EP->E+P

B) E+P->E-P->ES->E+S
c) E+P->ES->E-P->E+P
D) E+S->ES->E-P->E+P
E) E+S->E-P->ES->E+S

bind one reactant at a



Many enzymes consist of only protein while others have beside the protein part (called apoenzyme) a non-protein (called the cofactor). The first type which consists of protein only is called simple enzyme or simple protein enzyme while the type in which a non protein part is included is called conjugated protein enzyme. The complete, catalytically active enzyme is called a holoenzyme. 
Enzyme specificity is due to the 3D structure of the protein part caused by folding due to several factors
B. Show only diagrammatically with labels  how substrate concentration affects the rate of enzymatic reaction,  and then show how to determine one of the most important characteristics, of an enzyme symboled by Km – what is the name of that constant? (4 marks)
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Answer all the following questions
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. enzyme - formation of polyenzymes - enzyme compartmentalization - covalent

modification of enzymes)

B 4. Enzyme specificity is determined by ( apoenzyme - coenzyme - cofactor - protheticgroup)
- 5. Ofthe economicapplications based on using enzymes are all of the following except (

4 improving food flavor, odor and color - production of insecticides — production of biocleaners
: - stell and metal industry)

6. Which of the following correctly represents the mechanism of enzyme

. function?

. A) S+P>EPSE+P B) E+P»EP-»ESHE+S c) E+P-»E-S»EP-PE+P
4 E) E+S>EPHESHE+S:

E

N D)E+S»E-S»EP»E+P D) E+S->ES->EP->E+P

| (auS5001 s3msall Svg) asloal | 181 2510 | 0 g0 sanaall





Choose the right answer by writing the correct choice only in the answer notebook. (8 marks)

A. Of the methods  employed in enzyme purification depending on differences in electric charge  (Fractional Precipitation by titration with an acid or alkali –  dialysis  –  ultracentrifugation  –  ultrafiltration )
B. Enzymes are ( globular proteins  -  coiled into a very precise 3-dimentional shape  -  control almost every metabolic reaction in living organisms  –  all of these choices )
C. Metabolism is regulated by all of the following except (controlling the concentration of enzyme   -  formation of polyenzymes  -  enzyme compartmentalization  -  covalent modification of enzymes )

D. Enzyme specificity is determined by ( apoenzyme  -  coenzyme – cofactor  -  prothetic group)

E. Of the economic applications based on using enzymes are all of the following except ( improving food flavor, odor and color -  production of insecticides – production of biocleaners   -  stell and metal industry)

F. Which of the following correctly represents the mechanism of enzyme function?
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Holoenzymes - spoenzymes plus various types of cofactors

Apoenzyme + cofactor = holoenzyme






Examine corresponding figure in each of the following and then add required information. (32 marks)
A) Examine the following diagram showing the free energy curves of for nitrogen fixation process in two cases (in case of biological fixation catalyzed by nitrogenase enzyme and in case of industry). (6 marks)
a) The biological N fixation is represented by curve … B …   (  A or   B  )

b) In one line, write why you choosed   A  or  B? 

Because the biological process is catalyzed by Enzyme which nessitate less activation energy to start the reaction 

c) Arrow C  represents activation energy in case of ...biological N2 fixation... while arrow D represents activation energy in case of ...industrial N fixation ..
d) Comparing C to D what fact is concluded?  Answer in not more than two lines

Enzymes speed up the rate of chemical reactions because they lower the energy of activation, the energy that must be supplied in order for molecules to react with one another.
ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss

B) This figure represents an experiment to separate and purify an enzyme (E1) which digests a substance (S1). The researcher found that activity of this enzyme (E1) was found in fractions 6, 27 and 44.
He also found that fraction 36 contains another enzyme (E2) that catalyses 3 different reactions (phosphrylation of a substance S2, amination of S3 and methylation of S4) (4 marks)
a) Enzyme copies E1a, E1b and E1c are known as ....Isozymes.......... because .................................................................. they are different in molecular size and separated differently........................................................................................

b) Enzyme E2 is called ... polyzyme...... because ....it catalyzes several different reactions.................................................................
ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss

C) The corresponding figure shows how enzyme is affected by foreign substances in its microenvironment. ) (8 marks)
Sites labeled a1 and a2    are called ......allosteric sites...........

a. Substances S1 and S2 are called .....allosteric effectors........

b. Substance S1 is considered ..inhibitor...(activator or inhibitor) while S2 is considered ..activator... (activator or inhibitor)

c. Catalysis happened in case ...B..... but did not happen in case ...A...

d. The portion of the enzyme body encircled by the dashed line in case A is called ... regulatory part while the portion encircled in case B is called ...catalytic part....
sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss

D) (4 marks)Two models were proposed to describe enzyme active site: 1) the first is known as .. lock and key model.. which explained in figure ..B.. states that the active site shape constantly has the same shape of the substrate and pairs only with this substrate 2) the second is known as ... Induced fit model.. which explained in figure ..A.. states that the enzyme molecule changes shape as the substrate molecules gets close. The change in shape is 'induced' by the approaching substrate molecule. 
ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss
E) (6 marks)The separation method in case A is called ....electrophoresis ... in which proteins are separated on basis of their difference in  ...Electric charge ... and in case B is called ... dialysis.... in which we remove .. ions .. from proteins mixture but in C the method is called ..Ion Exchange... and is based on difference of proteins in ...Electric charge...
sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss
F) (4 marks) Examine the following diagram showing the enzymatic reactions and then answer: 

a) ……Succinic acid…… is the substrate and ……Malonic acid  is the inhibitor …................................. (2 marks)
b) The type of Inhibition in this case is called …Competitive inhibition. …………………………………. (1 mark)
c) To decrease the inhibitory effect of the inhibitor, 

we should …increase conc. of Succinic acid .. ….. (2 marks) 


    Complete the missing information: (45 marks)

· The class of biological catalysts made of RNA and catalyze reactions on the phosphodiester bond of other RNAs. are called Ribozymes.
· The enzymes that work outside the cell which made them are called Extracellular (secreted or exoenzymes), while enzymes working inside the cell are called Intracellular enzymes (indoenzymes) which in turn are present either as Cytosolic (free or soluble)  or as Membrane-associated.

· Enzymes which are present all times and activated and deactivated as needed are called constitutive enzymes while those synthesized and degraded as needed are called inducible enzymes
· The enzyme working to digest amylose (starch) by hydrolysis is called amylase and belong to the enzymatic group hydrolases.

· Enzymatic catalysis is superior over nonenzymatic catalysis in that enzymatic catalysis is:
a. More effecient
b. Regulated 
c. Works under mild conditions (room conditions)  and does not need special conditions
d. specific 
· Enzymes speed up the rate of chemical reactions because they lower the energy of activation, necessary in order for substrate molecules to react with one another, and this lowering happens by forming enzyme-substrate complex.
· The type of metabolic regulation in which the activity of an enzymes is controlled by adding a phosphate or methyl group to turn that enzyme into an active enzyme (or vice versa),is called covalent modification. 
· To prevent enzyme denaturation because of heating during extraction and purification of enzymes, work steps must be carried out on Ice path (or at low temperature)
· To extract an enzyme from inside cells, tissues must be mechanically broken in presence of solution called extraction buffer to keep enzyme intact and active.
· During enzyme extraction, tissue solid material is cleared by filtration through layers of cloth or by centrifugation.
·  In an enzyme-catalyzed reaction, the concentration of substrate leading to 50% of the maximum reaction rate is called Michaelis-Menten constant and is symboled as Km.
·  All biochemical processes within cells and tissues which are concerned with their building up, breaking down, and functioning are collectively termed as metabolism. The part of these processes concerned with synthesis and the union of smaller into larger molecules and the building of tissues, is termed anabolism. The process of breaking down tissue, of splitting larger protoplasmic molecules into smaller ones, is termed catabolism.

· To work properly, many enzymes need metal ions or organic molecules such as vitamins. This other non-protein component is called cofactors or coenzymes or prosthetic group.
· The complete active enzyme with its non protein part is called a holoenzyme, and the protein part alone without its non protein part is called the apoenzyme.


Check  TRUE  (√ )   OR  FALSE  (  X  )  and   if  False Rewrite the correct information: (7 marks)

a- Enzyme-catalyzed reaction takes the same length of time as that required by non-enzymatic reaction to accomplish the reaction. (  X  )
b- Genetic therapy is simply to engineer DNA responsible for defective enzymes essential for normal biochemistry of that. (√ ) 
c- Some enzymes catalyze more than one reaction and some enzymes are made totally of pure protein. (√ )
d- Enzymes are synthesized in response to environmental signals which in turn converted to an intercellular signal received by the cell and finally by the DNA. (√ )
e- Isozymes (catalyzing the same reaction under different conditions) are copies of the same enzyme structure with rearrangement, deletion or addition of very few amino acids. (√ )
f- Ultracentrifugation method employed in separating enzymes from each other is based on the differences of electric charge among enzymes. (  X  )
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, My best wishes  ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Dr. Ahmed M. Mazen
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