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OBJECTIVE QUESTIONS 
 

1) Small, circular molecules of DNA in bacteria are called 
 
a. plasmid 
b. desmid 
c. pili 
d. fosmid 
e. cosmid 
 
2) Enzyme used to cut genes in recombinant DNA research are  
 
a. ligases 
b. restriction enzyme 
c. transcriptase 
d. DNA polymerase 
e. Replicase 
 
3) An enzyme that heals random base pairing of chromosomal fragments and plasmid is 
 
a. reverse transcriptase 
b. DNA polymerase 
c. cDNA 
d. DNA ligase 
e. RNA polymerase 
 
4) In order for DNA molecules to undergo recombination 
 
a. They must be from the same species 
b. Their strand must separate as in replication 
c. Must be cut and spliced at the specific nucleotide 
d. Undergo lysis 
e. Must be identical 
 
5) Any DNA molecule that is copied from mRNA is known as 
 
a. cloned DNA 
b. cDNA 
c. DNA ligase 
d. Hybrid DNA 
e. Plasmid 
 
 
 

TOPIC 8 
RECOMBINANT DNA TECHNOLOGY 
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6) The fragments of chromosomes split by restriction enzyme 
 
a. have fused ends 
b. have specific sequences of nucleotides 
c. have sticky /blunt ends 
d. form a circle 
e. have a specific sequences of nucleotides and sticky/blunt end 

 
7) Sticky ends are 
 
a. the single stranded ends of a DNA segment that pair with complementary single 

stranded ends 
b. a problem in recombinant DNA technology because they form loops of single stranded 

DNA 
c. double stranded ends of a DNA segment 
d. site of origin of replication in prokaryotes 
e. sugar molecules that are bound to the ends of a DNA fragments 
 
8) Transformation is a process whereby: 
 
a. bacteria are transferred into plasmid cells 
b. viruses are transferred into bacterial cells 
c. plasmids are transferred into bacterial cells 
d. bacteria are transferred into viral cells 
e. plasmids are transferred into viral cells 
 
9) RNA can manufactured DNA via action of 
 
a. DNA polymerase 
b. RNA polymerase 
c. Reverse transcriptase 
d. DNA ligase 
e. Restriction endonuclease 
 
10)  Because it has no intron, researchers prefer to use ___________when working with 

human gene. 
 
a. cDNA 
b. cloned DNA 
c. hybridized DNA 
d. Viral DNA 
e. tRNA 
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11) Which of the following statements regarding cDNA libraries is FALSE? 

 
a. they are usually double stranded DNA 
b. they are composed of DNA synthesized with the use of reverse trancriptase 
c. they are composed of DNA synthesized from a mRNA template 
d. they contain INTRONS and EXONS 
e. they contain DNA that is complementary to the mRNA from which it was synthesized. 

 
 
12) Palindromic sequences in DNA 

a. form "blunt" ends when cut by restriction enzymes. 
b. reflect the same sequence on two sides. 
c. are not useful in recombinant DNA experiments. 
d. form “sticky” ends when cut by restriction enzymes 
e. all of the above 
13) In the field of plant transgenic, the use of Agrobacterium tumefaciens has proven useful 

because 

a. it is not attacked by plant immune system 
b. it has been genetically engineered to penetrate the plant cell wall 
c. it can directly modify the plant genome , causing it to make useful product for human. 
d. it is found naturally in almost all species of plants 
e. it is able to transfer plasmids into host plant cells 
 

 
14) Which of the following statements is NOT typically true of a plasmid? 
 
a. It is a circular molecule DNA.  

b. It inserts the gene of interest into the bacterial chromosome.  

c. It is used as a vector to clone DNA.  

d. It has cleavage sites for restriction nucleases.  

e. It has a selectable property, such as antibiotic resistance. 

 
15) Transgenic organism are used to aid studies of____________________ 
 
a. genetic disease 
b. gene expression 
c. immune system function 
d. viral diseases 
e. all of the above 
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STRUCTURED QUESTIONS 

 
1. Restriction enzymes are the tools applied in the recombinant DNA technology. Each 

restriction enzyme cuts a specific site on the DNA known as restriction site that has 

palindromic sequence. 

 

(a) What is meant by palindromic sequence?      [1 M] 

 

(b)  (i) In TABLE 1 below, draw a line where the DNA is cut by the restriction  

  enzyme stated.        [2M] 

      

  

Restriction 

enzyme 
DNA sequence 

  

EcoRI 
T T A G A A T T C C C T A A G G G A 

A A T C T T A A G G G A T T C C C T 

                   

  

SmaI 
T T C C A G T T C T A C C C G G G A 

A A G G T C A A G A T G G G C C C T 

                   

 

TABLE 1 

 

 (ii) From your answer in (b) (i) above, which restriction enzyme produces 

sticky ends on the DNA fragments? Define sticky end. 

   

           [2 M] 

 

(c) Cloning vectors are also tools in recombinant DNA technology. 

   

(i) What is cloning vector?           [1 M]

    

         

(ii) State THREE types of cloning vectors.     
[3 M] 

 

 

(iii) What is the function of the genetic marker, ampR on the cloning vector?  

      [1 M] 
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2. The bacterium Escherichia coli produces an enzyme called EcoRI. This enzyme causes 

are action that results in a breakage in a strand of DNA. The break always occurs where 

guanine is adjacent to adenine in a specific sequence of bases on the DNA strand. The 

diagram below shows a small section of the double stranded DNA from a human. Part of 

the base sequence is labeled on strand I 

 

 
a) Write the base sequence in the boxes on strand II [1 M] 

b) Draw arrows on the diagram to show the points where the enzyme would breaks   

strands I and II [1 M] 

c) In the space below, draw the separated piece of double stranded DNA after the 

enzyme reaction takes place. [1 M] 

d) After the reaction, what name is given to region X? [1 M] 

e) Name the group of enzymes to which EcoRI belongs. [1 M] 

 

f) Genetic engineering makes use of the above technique to open the circular DNA 

in a bacterium. If a human gene, which codes for a valuable protein, occurs 

between the base sequences in the diagram, the fragment you have drawn can 

be joined into the bacterial structure. This enables the bacterium to synthesise the 

human protein. 

  i) Name the bacterial structure. [1 M] 

 ii) Name the enzyme used to fix the fragment into the bacterial structure.  [1 M] 

 
g) The alternative technique is to collect human cells which produce this protein and 

extract the mRNA which codes for it from the cytoplasm. In the presence of free 

nucleotides and an enzyme the corresponding length of single stranded DNA is 

formed. 

 i) Name this type of enzyme.[1 M] 

ii) Another enzyme is used to turn this single strand into a double strand. Name  

    this enzyme.[1 M] 

iii) Suggest one advantage of this technique over the method shown in the   

   diagram. [1 M] 

A G A T T C A G A T T C 

            

X 
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3.  The following diagram is a simplified representation of a technique used in genetic  

            engineering. 

                                    
a) Give the name of:  

     Enzyme A- 

     Enzyme B-                  [2 M] 

 

b) Suggest why the same enzyme (enzyme A) is used to cut both the 

 vector DNA and the chromosomal DNA fragment?                               [2 M] 

 

c) What is the function of enzyme B?               [1 M] 

 

d) What name is normally given to molecule C? 

                   [1 M] 

e) Describe two ways in which the chromosomal DNA fragment can be  

obtained                  [2 M] 

 

f) What can be added to molecule C to aid in selection and identification  

of the cell that have successfully taken up the fragment?                       [1 M] 

 

g) Suggest a possible medical use for this technology                       [1 M] 

Chromosomal DNA 
fragment to be cloned 

Cut DNA 

Enzyme B 

 

Introduce into bacterium 

Molecule C 

Vector DNA 

Enzyme A 
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   4.  The bacterium Agrobacterium tumefaciens has a gene on its plasmid coding for the  

        production of a protein toxic to many insect pests. The bacterial cell can be made to  
        synthesize copies of these plasmids which can be introduced into plant cell and produce  
        transgenic plant. Transgenic plants grow from these cells are resistant to a wide range of  
        insect pests.  
 

                               
  
a)   Define transgenic plant.                                   [2 M]                       
 
b) State a general term for the technique shown in the figure.             [1 M] 

 
c) Name the chemical which makes up the bacterial plasmid             [1 M] 
          
d) Name the vector used in the above  process                                              [1 M] 

 
e) Suggest a plant that can be manipulated using the above             [1 M] 

 
f) Why is it important that the entire process only involves asexual reproduction?       [1 M] 

 
g) Suggest the TWO main advantages to farming of introducing a gene for this          [2 M]   

toxic protein into plant 
 
h) What important factor would need to be determined so that genetically            [1 M] 

Engineered plant could be grown commercially?      
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ESSAY QUESTIONS 
 
 
1)  a)  Define the following terms involved in gene cloning:     [5 M] 
 
      i)  Target DNA/gene of interest 

ii)  Restriction enzyme (RE) 
iii) DNA ligase  
iv) recombinant DNA (rDNA) 
 v) cDNA        
            

     b)  List the steps in gene cloning by using plasmid as the vector    [5 M] 
 
 
 
 

2.  a) Explain why mRNA instead of DNA is isolated for the production of insulin    [2 M] 
 
     b) State the purpose of adding calcium chloride into the mixture of bacteria       [2 M] 
         and recombinant plasmid during introduction to the bacterial host cell.  
 
     c) With the aid of diagram, describe the method used in screening the        [6 M] 
         bacteria with cloned gene            
 
 
 
3   a) Explain the use of DNA fingerprinting in forensic investigation     [2 M] 
    
     b) Outline the problems encountered with the use of recombinant DNA    [4 M] 
          technology   
       
     c)  Give examples of recombinant DNA technology application                      [4 M] 
 
 
 
 
 
 

 
            
 
 
 

 
 


