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Benha University                                                                      Faculty of medicine                                        
Medical Biochemistry department                       Second semester first year exam

Time allowed 1.5 hours                                                            7/9/2013                                                    

    Course code: 0704                 Model answers 
	Allocated time
	(1.5 hours )

	Total allocated marks
	(75 marks)

	Number of papers
	(9 papers including MCQ )

	Number of questions
	(10 questions including MCQ )

	Attention
	All questions are to be answered


       Important Instructions For All Students:Please Read Carefully
	Question number
	Marks
	Signature
	Question

number 
	Marks
	Signature 

	Q  1
	              /10
	
	Q 6
	                      /6
	

	Q  2
	                    /5
	
	Q 7
	                      /4
	

	Q  3
	                    /13
	
	Q 8
	                      /3
	

	Q 4
	                    /5
	
	Q 9
	                       /11
	

	Q  5
	                    /8
	
	Q 10
	                        /10
	

	Total marks 
	                               

	Code number

	Total marks

           /75


Total marks:

Signature:
………………………………………………………………………………………………………………………………………………

	Code number


Student's full name:.............................................................................................................

 Student's roll name:.............................................................................................................
*Question number 1:  Match from column ''A'' that is suitable in column ''B'' 
                                                                                                                 (10 marks) 
	A
	Answer
	B

	Transfer RNA
 (t RNA)
	
	1- It is a method for amplification of DNA.



	RNA Polymerases
	
	2- A particular change in the sequence of genomic DNA.

	Transcription.
	
	3- A technique for transferring RNA from agarose gel to nitrocellulose filter on which it can be recognized by suitable probe.



	Polymerase  chain reaction (PCR)
	
	4- A technique for transferring DNA from agarose gel to nitrocellulose filter on which it can be recognized by suitable probe.



	Codon.
	
	5- It is the sum of all proteins expressed by the genome of an organism.

	Reverse transcription .
	
	6- It represent 15% of cellular RNA and it has 3 loops & lump with no base pairing 

	Southern blotting
	
	7- Synthesis of DNA on a template of RNA. 

	Proteome.
	
	8- In eukaryotic cells have 3 types, in contrast to single type found  in prokaryotes.

	Mutation.
	
	9- A triplet of nucleotides that specifies an amino acid or a termination signal.



	Northern blotting.
	
	10- It is the formation of RNA using DNA as a template. 


*Question number 2:  Match from column ''A'' that is suitable in column ''B'' 
                                                                                                                 (5 marks) 

	A
	Answer
	B

	1-The largest Ig is:
	
	(A)       Ig A

	 2-An Ig found in exocrine secretion is:
	
	(B) Ig D

	 3- An Ig which can cross the placental  

         barrier is:
	
	(C)        Ig M

	 4-Allergic reactions are mediated by
	
	(D)    Ig G

	 5-Delta heavy chains are present in.
	
	(E)    Ig E


*Question number 3-Differentiate between:                                       (13 marks)

A- Collagen  and elastin:                                                             (6 marks)
	Points of differences
	Collagen
	Elastin

	1-Types &number of chains
	
	

	2-Structure
	
	

	3-type of helix
	
	

	4-Glycosylation
	
	

	5-Desmosine structure
	
	

	6-Direction of stretch
	
	


B-Competitive and non-competitive inhibition:               (7marks)

	Points of differences
	Competitive inhibition
	Non competitive inhibition

	1-Acting on 
	
	

	2-Structure of inhibitor
	
	

	3-Inhibition is
	
	

	4-Excess substrate 
	
	

	5-Km
	
	

	6-Vmax
	
	

	7-Significance
	
	


*Question number 4 :Write the chemical structure and name of the following:  

                                                                                                         (5 marks) 
A-Sulphur containing amino acids.                                             (3 marks)
B-Purine bases:                                                                             (2 marks)
*Question number 5: Define                                                         (8 mark)
	NO.
	Terms
	Definitions 

	1
	S phase               
	

	2
	Cloning
	

	3
	Topoisomerase.

	

	4
	Exons                  

                             
	

	5
	Restriction fragment length polymorphism(RFLP)
	

	6
	Apoptosis

	

	7
	Introns  
	

	8
	Replication.
	


Question number 6:                                                                         ( 6 marks)                         

Enumerate factors influencing enzyme activity and explain in details one factor with diagram                                                                           (6 marks)

*:Question number 7 Enumerate forces stabilizing 2ry , 3ry and 4ry structures of protein :                                                                (4 marks)
*Question number 8: Explain in details the amphoteric properties of amino acids.                                                                                                     (3 marks)

*Question number 9:                                                                             (11 marks)
A-Explain in details the main characters of genetic code:                    (6 marks)
B-List and write the functions of different types of DNA polymerases in eukaryotes.                                                                                   (5 marks)
*Question number 10:Choose the correct answer : ( 10 marks each one mark)
	1- Each amino acid in a protein is specified by: 
(A) Several genes.                 (B) A promoter.
(C ) A mRNA molecule.       (D) A codon.

2- The site where RNA polymerase attaches to the DNA molecule to start the formation of RNA is called a: 
(A) Promoter.               (B) Exon.
(C ) Intron.                    (D) GC hairpin.

3- If an mRNA codon reads UAC, its complementary anticodon will be: 
(A) TUC.                         (B) ATG.
(C ) AUG.                        (D) CAG.


4- The enzymes that break hydrogen bonds and unwind DNA are: 
(A)  Primers.                      (B)  Forks

(C ) Helicases.                   (D)  Polymerases.
5- A nucleotide consists of: 
(A) A  phosphate  and a base

(B) A phosphate, and a sugar

(C ) A base and an amino acid.
(D) A phosphate, a sugar, and a base.

6- All of the following amino acids are non essential except:
(A)Alanine.                      (B)Histidine.
(C )Cysteine.                    (D)Proline.
7-Allosteric inhibitors act on: 
(A)Catalytic site of enzyme.

(B)Other sites than catalytic site.

(C )Both of them.

(D)None of them.
	 8- Heme containing proteins include:  
(A) Catalase.

(B)Peroxidase.

(C )Hemogolobin.

(D)All of the above.
9-During denaturation of proteins, all the following are disrupted except: 
(A)Primary structure.

(B)Secondary structure.

(C )Tertiary structure.

(D)Quanternary structure.

10-Dicumarol is a competitive antagonist for: 
(A)Vitamin K – dependent prothrombin activation

(B)Carbonic anhydrase enzyme

(C )Folic and reductase

(D)Folic and synthesis

NB:

Oral exam will be held on Saterday 7/9/2013 in medical biochemistry department after written exam.
           Good Luck
     Medical biochemistry Department
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*Question number 1:  Match from column ''A'' that is suitable in column ''B'' 
                                                                                                                 (10 marks) 

	A
	Answer
	B

	Transfer RNA
 (t RNA)
	6
	1- It is a method for amplification of DNA.



	RNA Polymerases
	8
	2- A particular change in the sequence of genomic DNA.

	Transcription.
	10
	3- A technique for transferring RNA from agarose gel to nitrocellulose filter on which it can be recognized by suitable probe.



	Polymerase  chain reaction (PCR)
	1
	4- A technique for transferring DNA from agarose gel to nitrocellulose filter on which it can be recognized by suitable probe.



	Codon.
	9
	5- It is the sum of all proteins expressed by the genome of an organism.

	Reverse transcription .
	7
	6- It represent 15% of cellular RNA and it has 3 loops & lump with no base pairing 

	Southern blotting
	4
	7- Synthesis of DNA on a template of RNA. 

	Proteome.
	5
	8- In eukaryotic cells have 3 types, in contrast to single type found  in prokaryotes.

	Mutation.
	2
	9- A triplet of nucleotides that specifies an amino acid or a termination signal.



	Northern blotting.
	3
	10- It is the formation of RNA using DNA as a template. 


*Question number 2:  Match from column ''A'' that is suitable in column ''B'' 
                                                                                                                 (5 marks) 

	A
	Answer
	B

	1-The largest Ig is:
	C
	(A)      Ig A

	 2-An Ig found in exocrine secretion is:
	A
	(B) Ig D

	 3- An Ig which can cross the placental  

         barrier is:
	D
	(C)        Ig M

	 4-Allergic reactions are mediated by
	E
	(D)    Ig G

	 5-Delta heavy chains are present in.
	B
	(E)    Ig E


*Question number 3-Differentiate between:                                       (13 marks)

A- Collagen  and elastin:                                                             (6 marks)

	Points of differences
	Collagen
	Elastin

	1-Types &number of chains
	Many types- 3 chains
	One type -4 chains

	2-Structure
	Fibrous
	Fibrous in stretched form and globular in relaxed form

	3-type of helix
	helix
	 helix &random chain

	4-Glycosylation
	Present 
	Absent 

	5-Desmosine structure
	Absent 
	Present

	6-Direction of stretch
	One direction 
	Two directions due to presence of desmosine.


B-Competitive and non-competitive inhibition:               (7marks)

	Points of differences
	Competitive inhibition
	Non competitive inhibition

	1-Acting on 
	Active site 
	May or may not 

	2-Structure of inhibitor
	Substrate analogue
	Unrelated molecule

	3-Inhibition is
	Reversible 
	Generally irreversible

	4-Excess substrate 
	Inhibition relieved
	No effect or no change

	5-Km
	Increased
	No change

	6-Vmax
	No change
	Decreased

	7-Significance
	Drug action
	Toxicological


*Question number 4 :Write the chemical structure and name of the following:  

                                                                                                         (5 marks) 
A-Sulphur containing amino acids.                                             (3 marks)

	Cysteine
	Cys – C
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	Methionine
	Met – M
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	Cystine
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B-Purine bases:                                                                             (2 marks)
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*Question number 5: Define                                                         (8 mark)
	NO.
	Terms
	Definitions 

	1
	S phase               
	It is a phase of cell cycle where DNA synthesis (replicatin)-RNA synthesis (transcription) .6-8 hours.

	2
	Cloning
	It is the production of larg number of identical DNA (genes) which can be used for another purpose.

	3
	Topoisomerase.

	Enzyme which acts to prevent the supercoiling or twisting of parental helix that would be results from unwinding at replication fork (DNA gyrase in prokaryotes.

	4
	Exons                  

                             
	It is the coding sequence in m RNA which is spliced together to form the mature m RNA.

	5
	Restriction fragment length polymorphism(RFLP)
	It is a variation in the nucleotide sequence from one individual to another 


	6
	Apoptosis


	It is programmed cell death .It is process whereby unwanted cells are removed by activation of specific genetic pathways.

	7
	Introns  
	It is the segment of DNA that is transcribed but it is removed from within the primary the transcript by splicing together the sequences(exons) on either side of it .

	8
	Replication.
	It is the process of DNA synthesis.


Question number 6:                                                                         ( 6 marks)                         

Enumerate factors influencing enzyme activity and explain in details one factor with diagram                                                                           (6 marks)

FACTORS INFLUENCING ENZYME ACTIVITY:       (3 marks)
1. Enzyme concentration.

2. Substrate concentration. 

3. Product concentration. 

4. Temperature.

5. Hydrogen ion concentration (pH).

6. Allosteric regulation.

7. Covalent modification.

8. Presence of activators.

9. Presence of inhibitors.

1. Effect of Enzyme Concentration:

Rate of a reaction or velocity (V) is directly proportional to the enzyme concentration, when sufficient substrate is present. Velocity of reaction is increased proportionately with the concentration of enzyme, provided substrate concentration is unlimited (fig. 4.5 & 5.5).
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Fig. (4.5): Effect of enzyme concentration
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Fig. (5.5): Effect of enzyme concentration on Km


2. Effect of substrate concentration:

The velocity of the enzymatic reaction is directly proportional to the substrate concentration. This is true up to a point when a further increase in the substrate concentration is not accompanied by increase in the reaction velocity. at this point, the enzyme concentration is the limiting factor (fig.6.5).
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Fig. (6.5): Effect of substrate concentration

(Substrate saturation curve)

The maximum velocity (Vmax) is the point when all enzyme molecules are in the form of E-S complex and the maximal rate of the reaction is reached. The substrate concentration at 1/2Vmax is constant for each enzyme and is called Michaelis constant (Km)
3. Effect of Concentration of Products:

In a reversible reaction, S↔P, when equilibrium is reached, (as per the law of mass action) the reaction rate is slowed down. So when product concentration is increased, the reaction is slowed, stopped or even reversed. 

1. Effect of Temperature:

The velocity of enzyme reaction increases when temperature of the medium is increased; reaches a maximum and then falls (Bell shaped curve). The temperature at which maximum amount of the substrate is converted to the product per unit time is called the optimum temperature. But when temperature is more than 50°C, heat denaturation and consequent loss of tertiary structure of protein occurs. So activity of the enzyme is decreased. Most human enzymes have the optimum temperature around 37°C (fig.7.5).
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Fig. (7.5): Effect of temperature on velocity

5. Effect of pH:

Each enzyme has an optimum pH, on both sides of which the velocity will be drastically reduced. The pH decides the charge on the amino acid residues at the active site. The net charge on the enzyme protein would influence substrate binding and catalytic activity. Usually enzymes have the optimum pH between 6 and 8. Some important exceptions are pepsin (pH 1-2); alkaline phosphatase (pH 9-10) and acid phosphatase (4-5).

6. Allosteric Regulation:

Allosteric enzyme has one catalytic site where the substrate binds and another separate allosteric site where the modifier binds.

i. The binding of the regulatory molecule can either enhance the activity of the enzyme (allosteric activation), or inhibit the activity of the enzyme (allosteric inhibition).

ii. The binding of substrate to one of the subunits of the enzyme may enhance

substrate binding by other subunits. This effect is said to be Positive co-operativity. If the binding of substrate to one of the subunits decreases the avidity of substrate binding by other sites, the effect is called negative co-operativity.

7- Covalent Modification:

· The activity of enzymes may be increased or decreased by covalent modification. It means, either addition of a group to the enzyme protein by a covalent bond; or removal of a group by cleaving a covalent bond.

· Zymogen activation by partial proteolysis is an example of covalent activation. Addition or removal of a particular group brings about covalent modification of enzyme protein. This is a reversible reaction.

· Commonest type of covalent modification is the reversible protein phosphorylation. The phosphate group may be attached to serine, threonine or tyrosine residues.

· Phosphorylation activates glycogen phosphorylase, citrate lyase, phosphorylase kinase, HMGCoA reductase kinase. Phosphorylation is the basis of the mechanism of action of insulin.

· Dephosphorylation activates acetyl CoA carboxylase, glycogen synthase, pyruvate dehydrogenase, HMGCoA reductase, pyruvate kinase and PFK2.

8- Presence of Enzyme Activators:

A. In presence of certain inorganic ions, some enzymes show higher activity. Thus chloride ions activate salivary amylase and calcium ions activate lipases.

B. Another type of activation is the conversion of an inactive pro-enzyme or zymogen to the active enzyme.

i. By splitting a single peptide bond, and removal of a small polypeptide from trypsinogen, the active trypsin is formed. This results in unmasking of the active centre.

ii. Similarly trypsin activates chymotrypsinogen

iii. All the gastrointestinal enzymes are synthesized in the form of pro-enzymes, and only after secretion into the alimentary canal, they are activated. This prevents autolysis of cellular structural proteins.

iv. Coagulation factors are seen in blood as zymogen form.

9- Enzyme Inhibitors:
*:Question number 7 Enumerate forces stabilizing 2ry , 3ry and 4ry structures of protein :                                                                (4 marks)
1-The hydrogene bond (-NH----O=C-):This type of bond is between the imino H&carbonyl O of the adjacent extended regions of the polypeptide chain.  
2-The disulfide bond (-S-S) bond:it is the oxidative union of the –SH groups of 2 cysteine residues,forming cystine. 
3-The ionic bond: (-NH3+----OOC-):it is formed between the positive &the negative side chain groups of basic &acidic amino acids ;respectively. For e.g.NH2 of lysine &COOH of aspartic. 
4-The hydrophobic bond:(-CH3----CH3-): it is formed between the non polar, hydrophobic side chains of neutral amino acids;such as alanine &valine
*Question number 8: Explain in details the amphoteric properties of amino acids.                                                                                                     (3 marks)

1. Amphoteric properties ( Zwitterions ):
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: Amphoteric properties
Amino acids have both amino and carboxylic groups and so amino acids can reacts with both bases and acids and they are called ampholytes. In acidic pH, the amino acid carries positive charge and can reacts with alkali. In alkaline pH, the amino acid carries negative charges and can react with acid. At intermediate pH between acidity and alkalinity, the amino acid carries equal positive and negative charges and is called Zwitter ion or dipolar ion or hybrid ion. The pH at which Zwitter ion formed is called iso-electric point (IEP). Zwitter ions have minimal solubility at their iso-electric point and an amino acid can be isolated by precipitating it from water by adjusting the pH to its particular iso-electric point .
*Question number 9:                                                                             (11 marks)
A-Explain in details the main characters of genetic code:                    (6 marks)
1-It is triplet in m RNA means formed from 3 bases.
2-It is degenerate: which means each codon codes for only one amino acid.
3-It is unoverlapping: means that each nucleotide is used only once.
4- it is universal .
5-it is degenerate : means each amino acids may br represented by more than one codon.

6-It is commaless: which means that there are no breaks or markers to distinguish one codon from the next.
B-List and write the functions of different types of DNA polymerases in eukaryotes.                                                                                   (5 marks)
DNA polymerase  It contain primase that initiate DNA synthesis.
DNA polymerase It is involved in repaire of molecule of DNA with 
DNA polymerase It is initiate the replication of the mitochondrial DNA.
DNA polymerase It is involved in elongation of leading strand &okazaki fragment.
DNA polymerase It is involved in DNA repair with 
*Question number 10:Choose the correct answer : ( 10 marks each one mark)
	1- Each amino acid in a protein is specified by: D
(A) Several genes.                 (B) A promoter.
(C ) A mRNA molecule.       (D) A codon.

2- The site where RNA polymerase attaches to the DNA molecule to start the formation of RNA is called a: A
(A) Promoter.               (B) Exon.
(C ) Intron.                    (D) GC hairpin.

3- If an mRNA codon reads UAC, its complementary anticodon will be: C
(A) TUC.                         (B) ATG.
(C ) AUG.                        (D) CAG.


4- The enzymes that break hydrogen bonds and unwind DNA are: C
(A)  Primers.                      (B)  Forks

(C ) Helicases.                   (D)  Polymerases.

5- A nucleotide consists of: D
(A) A  phosphate  and a base

(B) A phosphate, and a sugar

(C ) A base and an amino acid.
(D) A phosphate, a sugar, and a base.

6- All of the following amino acids are non essential except: B

(A)Alanine.                      (B)Histidine.
(C )Cysteine.                    (D)Proline.
7-Allosteric inhibitors act on: B
(A)Catalytic site of enzyme.

(B)Other sites than catalytic site.

(C )Both of them.

(D)None of them.
	 7- Heme containing proteins include:  D
(A) Catalase.

(B)Peroxidase.

(C )Hemogolobin.

(D)All of the above.
9-During denaturation of proteins, all the following are disrupted except: A
(A)Primary structure.

(B)Secondary structure.

(C )Tertiary structure.

(D)Quanternary structure.

10-Dicumarol is a competitive antagonist for: A
(A)Vitamin K – dependent prothrombin activation

(B)Carbonic anhydrase enzyme

(C )Folic and reductase

(D)Folic and synthesis

NB:

Oral exam will be held on Saterday 7/9/2013 in medical biochemistry department after written exam.
           Good Luck
     Medical biochemistry Department
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