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RECOMBINANT DNA TECHNOLOGY

Time Allotted : 3 Hours Full Marks : 70

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words

as far as practicable.

GROUP – A

( Multiple Choice Type Questions )

1. Choose the correct alternatives for any ten of the following :

10  1 = 10

i) Which of the following is a yeast plasmid that has a

section of eukaryotic centromere ?

a) YEp b) YRp

c) YCp d) pUC.

ii) Spheroplast lacks which of the following cellular

components ?

a) ER b) Ribosome

c) Intact cell wall d) Cytoskeleton.
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iii) The virulent strain of pneumococcus, which was used

in Griffith's discovery of transformation in 1928 was

a) S strain b) R strain

c) V strain d) none of these.

iv) Bacterial cojugation was first demonstrated by

a) Griffith b) Harshlay and Chase

c) Lederberg and Tatum d) Mendel and Hige.

v) The process in which bacterial DNA is transferred from

one bacterial strain to another mediated by phasge is

known as

a) Transformation b) Conjugation

c) Transduction d) None of these.

vi) Emphysema is respiratory complication that results

from the deficiency of

a) Lactoferin 

b) -1 antitrypsin

c) Tissue plasminogen activator

d) none of these.

vii) Human lactoferin is involved in the absorption of the

following metal in the intestine.

a) Zinc b) Iron

c) Copper d) Calcium.
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viii) T-DNA complex includes

a) T-DNA, Vir D2 and Vir E2

b) T-DNA and VirG

c) T-DNA, Vir B and Vir E

d) T-DNA and Vir B.

ix) Opine produced by plants are result of

a) a result of wound 

b) normal seasonal activity

c) agroinfection

d) none of these.

x) Octopine and Nopaline type of plasmids differ in their

a) organization of the vir region

b) organization of the T-DNA and Vir region

c) organization of the T-DNA

d) all of these.

xi) The efficiency of PEG enhances in the presence of

a) Magnesium b) Calcium

c) Iron d) Phosphorus.

xii) Polymerase chain reaction was developed so that

scientists could

a) compare the DNA fingerprints of different people

b) create corn plants that produce Bt toxin

c) replicate a gene without using bacteria

d) choose organisms with desired characteristics for

breeding.
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GROUP – B

( Short Answer Type Questions )

Answer any three of the following. 3  5 = 15

2. Explain the process by which B. subtilis bind and take up
free DNA.

3. Define competency. Name two gram-positive and gram-
negative bacteria which encode the capacity or natural
transformation.

4. Write short note on co-integrate vector mediate in gene
transfer.

5. Briefly discuss the method of DNA microinjection in oocytes.
6. Discuss how embryonic stem cells are processed for gene

transfer.

GROUP – C

( Long Answer Type Questions )

Answer any three of the following. 3  15 = 45

7. How are plant viruses used as vectors ? What are the major
applications of these gene transfers ? 12 + 3

8. Explain the PCR based site directed mutagenesis. Write
briefly the gapped duplex method. Write the applications of
site directed mutagenesis. 6 + 5 + 4

9. Write short notes on any three : 3  5
i) Dolly, the cloned sheep
ii) Transgenic mice
iii) Therapeutic proteins
iv) Binary vector.

10. Discuss how transgenic animals can be used for
improvement of dairy, wool and fiber industries. Discuss
two biopharmaceutical applications of transgenic goat. 12 + 3

11. What is gene targeting ? Discuss in detail the methods used
for gene targeting. 3 + 12
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2012
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Time Allotted : 3 Hours Full Marks : 70

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words

as far as practicable.

GROUP – A

( Multiple Choice Type Questions )

1. Choose the correct alternatives for any ten of the following :

10  1 = 10

i) Which of the following is a yeast plasmid that has a

section of eukaryotic centromere ?

a) YEp b) YRp

c) YCp d) pUC.

ii) Spheroplast lacks which of the following cellular

components ?

a) ER b) Ribosome

c) Intact cell wall d) Cytoskeleton.
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iii) The virulent strain of pneumococcus, which was used

in Griffith's discovery of transformation in 1928 was

a) S strain b) R strain

c) V strain d) none of these.

iv) Bacterial cojugation was first demonstrated by

a) Griffith b) Harshlay and Chase

c) Lederberg and Tatum d) Mendel and Hige.

v) The process in which bacterial DNA is transferred from

one bacterial strain to another mediated by phasge is

known as

a) Transformation b) Conjugation

c) Transduction d) None of these.

vi) Emphysema is respiratory complication that results

from the deficiency of

a) Lactoferin 

b) -1 antitrypsin

c) Tissue plasminogen activator

d) none of these.

vii) Human lactoferin is involved in the absorption of the

following metal in the intestine.

a) Zinc b) Iron

c) Copper d) Calcium.
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viii) T-DNA complex includes

a) T-DNA, Vir D2 and Vir E2

b) T-DNA and VirG

c) T-DNA, Vir B and Vir E

d) T-DNA and Vir B.

ix) Opine produced by plants are result of

a) a result of wound 

b) normal seasonal activity

c) agroinfection

d) none of these.

x) Octopine and Nopaline type of plasmids differ in their

a) organization of the vir region

b) organization of the T-DNA and Vir region

c) organization of the T-DNA

d) all of these.

xi) The efficiency of PEG enhances in the presence of

a) Magnesium b) Calcium

c) Iron d) Phosphorus.

xii) Polymerase chain reaction was developed so that

scientists could

a) compare the DNA fingerprints of different people

b) create corn plants that produce Bt toxin

c) replicate a gene without using bacteria

d) choose organisms with desired characteristics for

breeding.
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GROUP – B

( Short Answer Type Questions )

Answer any three of the following. 3  5 = 15

2. Explain the process by which B. subtilis bind and take up
free DNA.

3. Define competency. Name two gram-positive and gram-
negative bacteria which encode the capacity or natural
transformation.

4. Write short note on co-integrate vector mediate in gene
transfer.

5. Briefly discuss the method of DNA microinjection in oocytes.
6. Discuss how embryonic stem cells are processed for gene

transfer.

GROUP – C

( Long Answer Type Questions )

Answer any three of the following. 3  15 = 45

7. How are plant viruses used as vectors ? What are the major
applications of these gene transfers ? 12 + 3

8. Explain the PCR based site directed mutagenesis. Write
briefly the gapped duplex method. Write the applications of
site directed mutagenesis. 6 + 5 + 4

9. Write short notes on any three : 3  5
i) Dolly, the cloned sheep
ii) Transgenic mice
iii) Therapeutic proteins
iv) Binary vector.

10. Discuss how transgenic animals can be used for
improvement of dairy, wool and fiber industries. Discuss
two biopharmaceutical applications of transgenic goat. 12 + 3

11. What is gene targeting ? Discuss in detail the methods used
for gene targeting. 3 + 12
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2011 
RECOMBINANT DNA TECHNOLOGY 

Time Allotted : 3 Hours Full Marks : 70 
 

The figures in the margin indicate full marks. 
Candidates are required to give their answers in their own words 

as far as practicable. 

GROUP – A 
 ( Multiple Choice Type Questions ) 

1. Choose the correct alternatives for any ten of the following : 

   10 × 1 = 10  

 i) The term ‘Hfr’ stands for 

  a) High Fidelity of Recombination  

  b) High Fertility Rate  

  c) High Frequency of Recombination  

  d) none of these.  

ii) t-DNA is 

a) DNA of plasmid origin which is transferred to the 
Agrobacterium chromosome  

b) DNA from the chromosome of Agrobacterium 
species which is transferred to the plant genome 

c) DNA of plasmid origin which is transferred to the 
plant genome 

d) both (b) & (c). 
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iii) Octopine and Nopaline types of plasmids differ in their 

 a) organization of Vir region 

 b) organization of T-DNA and vir region 

 c) organization of T-DNA 

 d) all of these. 

iv) Which method is suitable for inserting plasmids into the 
plants with cell wall ? 

 a) short gun method b) electroporation 

 c) sonication d) all of these.  

v) Agrobacterium is a soil-borne  

 a) virus  

 b) gram-positive bacterium  

 c) gram-negative bacterium  

 d) bacteriophage. 

vi) Tissue plasminogen activator (t PA) plays a key role in 

 a) wound healing b) curing pain 

 c) treating diabetes d) none of these.  

vii) Prototroph 

 a) cannot grow and develop in the minimal media  

 b) can grow and develop in the minimal media 

 c) grows depending on the particular prototroph and 
media of choice 

 d) cannot grow and develop unless the media 
contains some special nutrients. 

viii) Bacterial conjugation was first demonstrated by  

a) Griffith b)  Harshlay and Chase 

c) Lederberg and Tatum d) Mendel and Hige. 
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ix) The process in which bacterial DNA is transferred from 
one bacterial strain to another mediated by phage is 
known as 

a) Transformation b)  Conjugation 

c) Transduction d) None of these.  

x) Spider silk fibres have been first produced in the milk of 
transgenic  

 a) cow  b) pig 

 c) goat d) mice. 

xi) Nonglycosylated, transgenic mice milk-derived vaccine 
MSP142 confers resistance against 

 a) Malaria b) Filaria 

 c) Smallpox d) none of these. 

xii) Herpex Simplex Virus Thymidine Kinase is sensitive to 
the nucleoside analogue  

 a) Zidovirdine b) Trifluridine 

 c) Cytarabine d) Gancyclovir. 

 
GROUP – B 

( Short Answer Type Questions ) 
 Answer any three of the following.  3 × 5 = 15 

2. What is high frequency lysate ? Write a short note on 
specialized transduction.  

3. How is PCR technique used in site directed Mutagenesis ?  

4. How genes can be transferred to plants ? What is the role of 
PEG in gene transfer ?   

5. Write a short note on transgenic malarial vaccine.  

6. Explain the role of genetic engineering for lifestock 
improvement.  
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GROUP – C 

( Long Answer Type Questions ) 

 Answer any three of the following.  3 × 15 = 45 

7. What is competence ? How is competence generated in a 

bacterial cell ? Differentiate between gram +ve and gram – ve 

transformations. Differentiate between generalized and 
specialized transductions. 2 + 3 + 5 + 5  

8. What is Gene Shuffling ? Describe gene shuffling methods 
applied in Protein engineering ? How chimeric protein can be 

produced in the absence of gene homology ? What are the 
disadvantages of primer extension method ? What are the 

advantages of Cell surface display over Phage display ?  

    2 + 6 + 4 + 3 

9. What is Crown-gall disease ? What are the features of         
Ti-plasmid ? Describe the process of T-DNA transfer and 

integration in plant genome. What are Co-integrated and 
Binary vectors ? 2 + 3 + 6 + 4 

10. a) Briefly explain the technique of oligonucleotide directed 
mutagenesis. State the strategy which is used to 

suppress the growth of non-mutants.  

 b) Write the applications of site directed mutagenesis.  

    (5 + 5) + 5 

11. Write short notes on the following : 5 + 5 + 5 

  i) Shot gun method 

  ii) Plasmid copy number 

  iii) Episomes.  
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2011 

RECOMBINANT DNA TECHNOLOGY 

Time Allotted : 3 Hours Full Marks : 70 
 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

as far as practicable. 

 

GROUP – A 

( Multiple Choice Type Questions ) 

1. Choose the correct alternatives for any ten of the following : 

   10 × 1 = 10 

i) In the conjugation between Hfr a + strain with another 

F-a-strain, the result is 

a) two Hfr a +    

b) one Hfr a +   and One Hfr a –    

c) one Hfr a +   and One either F – a – +  or F – a –    

d) two either F + a –  or F – a –  . 
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ii) Met –  auxotroph 

a) can grow and develop in the minimal media 

b) needs methionine as a supplement for growth in 

the minimal media 

c) does not need methionine as a supplement for 

growth in the minimal media 

d) none of these options are applicable. 

iii) The phenomenon of artificial transformation was first 

demonstrated by 

a) Mandel and Hige in the year 1970 

b) Mandel and Hige in the year 1930 

c) Griffith in the year 1928 

d) Avery, MacLeod and McCarty in the year 1928. 

iv) Bacterial conjugation was first demonstrated by 

a) Griffith 

b) Harshlay and Chase 

c) Lederberg and Tatum  

d) Mandel and Hige.  
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v) The process in which bacterial DNA is transferred from 

one bacterial strain to another mediated by phage is 

known as 

a) Transformation  

b) Conjugation  

c) Transduction  

d) none of these. 

vi) A ......................... gene is a test gene whose expression 

results in quantifiable phenotype. 

a) promoter  

b) terminator 

c) homeotic  

d) reporter. 

vii) Agrobacterium uses opines as they serve as a source of 

a) calcium b) carbon 

c) magnesium d) carbon and nitrogen. 
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viii) Binding of Agrobacterium to plant cell requires 

Agrobacterium gene is 

a) P13  b) AXR2 

c) chvA  d) GNOM. 

ix) Transgene is 

a) a gene always present in a species in transform 

b) a gene that is transformed 

c) a foreign gene that is integrated for transgenic 

production 

d) all of these. 

x) The special chemoreceptor gene found in Agrobacterium 

is 

a) VIR G b) PSC-A 

c) VIR D d) VIR A. 
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xi) In terms of containment, which of the following is an 

advantage of chloroplast transformation over nuclear 

transformation ? 

a) Chloroplasts are surrounded by a double 

membrane 

b) there are no chloroplasts in pollen of most species 

c) Chloroplasts are smaller than the nucleus 

d) the genome of chloroplast is simple. 

xii) Tissue plasminogen activator ( tPa ) plays a key role in 

a) wound healing  

b) in curing pain 

c) treating diabetes  

d) none of these. 

GROUP – B 

( Short Answer Type Questions ) 

 Answer any three of the following. 3 × 5 = 15 

2. What are the basic steps of transduction in bacteria ? 

3. Mention the available methods of direct gene transfer in 

plants. How can gene transfer be done in plant protoplasts 

with the help of electroporation ? 1 + 4 
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4. What are the roles of CaCl 2  and Heat Shock in artificial 

transformation ? 

5. Discuss the role of transgenic animals in producing 

biopharmaceuticals. 

6. Discuss the use of genetic engineering for producing vaccins. 

7. What is crown gall disease ? How is the particular disease 

causing organism used as a friendly genetic engineer ?  

   1 + 4 

GROUP – C 
( Long Answer Type Questions ) 

 Answer any three of the following. 3 × 15 = 45 

8. What is microinjection ? Describe the procedure of 

microinjection briefly. What are the advantages and 

disadvantages of this method ? What is lipofection ? What 

are the advantages of it ? 2 + 4 + 1
1
2  + 1

1
2  + 2 + 4 

9. Why is mutagenesis done ? Describe the different methods of 

random mutagenesis. What is the disadvantage of random 

mutagenesis ? 2 + 12 + 1 

10. Describe the methods of site directed mutagenesis. Briefly 

outline the phage display technique for selection of mutant 

peptides. 9 + 6 
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11. What is gene targeting ? Discuss how a mutation can be 

created in the genome by gene targeting technique. What are 

the steps for producing transgenic animals by DNA 

microinjection ? 1 + 12 + 2 

12. With suitable diagram describe how Vir genes interact to 

initiate Agrobacterium infection in plants. 15  

13. Chloroplast transformation has emerged as a serious 

alternative to nuclear transformation in the biotechnology 

industry. Discuss. 15 
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