
Case Study Based Questions 

Case Study 1 
Biotechnology Principles 
Gene manipulation is a fast-emerging science. It started with development of 
recombinant DNA molecule. It is named variously as DNA manipulation biotechnology, 
recombinant DNA technology and genetic engineering. This technology, that mostly 
involves cutting and pasting of desired DNA fragments, is based on two important 
discoveries in bacteria, i.e., presence of plasmid in bacteria and restriction 
endonucleases. Paul Berg was able to introduce a gene of SV-40 into a bacterium. The 
science of recombinant DNA 

technology took birth when Cohen and Boyer (1973) were able to introduce a piece of 
gene containing foreign DNA into plasmid of E.coli. 

Q1. Biotechnology is also known as: 
a. DNA manipulation biotechnology 
b. recombinant DNA technology 
c. genetic engineering 
d. All of the above 

Q2. A bacterial plasmid is a/an: 
a. extrachromosomal material that do not replicate 
b. extrachromosomal material that undergo replication with or without chromosomal 
DNA 
c. tubular structures that help in conjugation 
d. bristle like solid structure that help in adhesion 

Q3. Father of genetic engineering is: 
a. Paul Berg b. Arber 
c. Nathan 
d. Smith 

Q4. Which of the following is used by Paul Berg to introduce a gene of SV-40 in a 
bacterium? 
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a. E.coli 
c. Lambda phage 
b. Cos-plasmids 
d. None of these 

Q5. Assertion (A): Biotechnology started with the development of recombinant DNA 
molecule. 
Reason (R): Biotechnology mostly involves cutting and pasting of desired DNA fragments. 
a. Both Assertion and Reason are true, and Reason is the correct explanation of 
Assertion. 
b. Both Assertion and Reason are true, but Reason is not the correct explanation of 
Assertion. 
c. Assertion is true, but Reason is false. 
d. Assertion is false, but Reason is true. 

Answers 

1. (d) 
2. (b) 
3. (a) 
4. (c)  
5. (b) 

Case Study 2 
Tools of Recombinant DNA Technology 
Tools used in the formation of recombinant DNA are of three types. These are enzymes, 
cloning vectors and competent host. Lysing enzymes are used to extract DNA for 
experimental purpose from the cells. Cleaving enzymes break the DNA molecules. They 
are of three types: exonucleases, endonucleases, and restriction endonucleases. A 
competent host is required for transformation with recombinant DNA and cloning 
vectors help to propagate DNA. 

Q1. Which of the following is an example of natural lysing activity in a human body? 
a. Lysozyme present in tears dissolve the bacterial cell wall 
b. Conversion of starch to maltose in the buccal cavity 



c. Absorption of digested food into the intestinal cells 
d. Conversion of protein molecules into amino acids in the stomach 

Q2. Which of the following depicts exonuclease activity? 

 

Q3. Cloning vectors are the DNA molecules that: 
a. carry foreign DNA segment but do not replicate inside the host cell 
b. carry foreign DNA segment and replicate inside the host cell 
c. transfer nuclear DNA from nucleus to the cytoplasm of the same cells 
d. help in sealing gaps in DNA segments 

Q4. Transfer of DNA into a eukaryotic cell is called: 
a. transformation 
b. transduction 
c. transfection 
d. electroporation 

Q5. Assertion (A): Type I restriction enzymes are not used in rDNA technology. 
Reason (R): Type I restriction endonucleases consist of two different subunits and 
require ATP for restriction activity. 
a. Both Assertion and Reason are true, and Reason is the correct explanation of 
Assertion. 



b. Both Assertion and Reason are true, but Reason is not the correct explanation of 
Assertion. 
c. Assertion is true, but Reason is false. 
d. Assertion is false, but Reason is true. 

Answers 

1. (a)  
2. (a) 
3. (b)  
4. (c) 
5. (c) 

Case Study 3 
Restriction Enzymes 
The foundations of recombinant DNA (rDNA) were laid by the discovery of restriction 
enzymes. These enzymes are present in many bacterias where they function as a part of 
their defence mechanism called the Restriction Modification system (RM system). 
Molecular basis of this system was explained first by Werner Arber in 1962. 

The restriction modification system consists of two components: 
(i) A restriction enzyme (called restriction endonuclease) identifies the introduced foreign 
DNA and cuts it into pieces. 
(ii) The second component is a modification enzyme (methylase) that adds a methyl 
group to DNA at specific site to protect it from the restriction enzyme cleavage. 

Q1. Restriction endonucleases are enzymes present in: 
(i)........ where they function as a part of (ii)......... mechanism. 
a. (i) bacteria (ii) digestive 
b. (i) protists (ii) transcription 
c. (i) plant cells (ii) replication 
d. (i) prokaryotes (ii) defence 

Q2. Which of the following statements regarding modification enzyme is correct? 
a. It adds methyl group to one or two bases usually within the host DNA sequence to 
protect it from the restriction enzyme 
b. It adds ethyl group to one or two bases usually within the sequence recognised by the 



restriction enzymes 
c. It adds methyl group to only one of bases within the foreign DNA sequence that is 
recognised by the restriction enzymes 
d. None of the above 

Q3. Which of the following is a type II restriction enzyme? 
a. Alu 1 
c. Bam H1 
b. Eco R1 
d. All of these 

Q4. Which of the following is the first discovered restriction endonuclease? 
a. Sall 
c. HindII 
b. Eco R1 
d. Eco R2 

Q5. Components of restriction modification system include: 
a. restriction enzyme 
b. modification enzyme 
c. Both a. and b. 
d. lysing enzyme 

Answers 

1. (d) 
2. (a) 
3. (d) 
4. (c)  
5. (c) 

Case Study 4 
Restriction Endonucleases 
Restriction endonuclease was isolated for the first time by W. Arber in 1962 in bacteria. 
Restriction endonucleases cut the DNA duplex at specific points, therefore they are also 
called as molecular scissors or biological scissors. Three types of restriction 
endonucleases are Type I, Type II and Type III but only Type II restriction endonucleases 



are used in recombinant DNA technology. Restriction endonuclease Eco RI recognises the 
base sequence GAAT TC in DNA duplex and cut strands between G and A. 

Q1. Only type II restriction enzymes are used in gene manipulation because: 
a. ATP is not required for cleaving 
b. it consists of three different subunits 
c. it makes cleavage or cut in both the strands of DNA molecule 
d. Both a. and c. 

Q2. Which of the following ions are used by restriction endonucleases for restriction? 
a. Mg2+ ions 
b. Mn2+ ions 
c. Na* ions 
d. K+ ions 

Q3. Restriction endonuclease was isolated for the first time in a: 
a. plant cell 
b. animal cell 
c. prokaryotic cell 
d. germinal cell 

Q4. Restriction endonucleases are also called as molecular or biological scissors 
because: 
a. they cleave base pairs of DNA only at their terminal ends. 
b. they cleave one or both the strands of DNA 
c. they act only on single stranded DNA 
d. None of the above 
Q5. Select the option that correctly states the working action of restriction endonuclease 
Eco RI on DNA sequence GAATTC. 

 

 

 



Answers 

1. (d)  
2. (a) 
3. (c) 
4. (b)  
5. (b) 

Case Study 5 
The structure below shows pUC18 which is similar to pBR322 in its function. However, 
they differ in some of their restriction sites and number of ori. The ori number for 
pBR322 is approximately 20. 

 
Read the given passage carefully and give the answer of the following questions: 
Q1. How are puc18 and pBR322 used in biotechnological studies? 
Ans. Plasmids which can be used to insert the gene of interest from a desired organism 
into a host/they act as vectors to transfer gene of interest into the host. 

OR 

What will be the impact if ori in the above structure gets damaged? 
Ans. Ori-Origin of replication (ori)-No replication will take place resulting in no copies of 
linked DNA. 

Q2. The lac Z gene has many recognition sites. Study the segment of DNA given below 
and answer the questions: 
5'... ATC GTA AAG CTT CAT ... 3' 
3'... TAG CAT TTC GAA GTA... 5' 
(i) Applying your knowledge of palindrome sequences identify and mark the possible 
region where the restriction enzyme X will act. 



(ii) Restriction enzyme Y was used to extract gene of interest from a plant. This gene 
needs to be inserted in the given DNA segment which has been treated with restriction 
enzyme X. Will there be a successful recombination? Explain with a reason. 

Ans. (i) 5'... ATC GTA/AAG CTT/CAT... 3' 
3'... TAG CAT/TTC GAA/GTA...5' 

OR 

5'... AAG CTT... 3' 
3'... TTC GAA ... 5' 
(ii) No, as the restriction enzymes need to be the same which cut the DNA of the plasmid 
and the gene of interest from the plant. 

Q3. Which one of the two (pUC18 and pBR322) would you prefer for biotechnological 
studies? Justify. (CBSE SQP 2023-24) 
Ans. pUC18 as it has a higher copyrate. 
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Solutions for Questions 6 to 15 are Given Below
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