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2012 

GENETIC MODIFICATION IN AGRICULTURE,  

FOOD & INDUSTRY 

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 used as the vector for gene 

therapy ?  

a) Retroviruses  

b) Adenoviruses 

c) Adeno-associated viruses  

d) All of these.  

ii) SCID occurs due to mutation in  

a) T-lymphocyte producing gene 

b) Adenosine deaminase gene 

c) Ornithine transcarbamylase gene 

d) B-lymphocyte producing gene. 
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iii) Which of the following characteristics makes bacteria 

ideal organisms for many types of genetic studies ?  

a) Reproduction is rapid, asexual, and produces lots 

of progeny.  

b) Their genomes are small and they are easy to grow 

in the laboratory  

c) Techniques are available for isolating and 

manipulating their genes 

d) All of these. 

iv) Cells that have lost a plasmid during cell division are 

called 

 a) copy number b) plasmid curing  

 c) incompatible d) none of these. 

v) Which of the following strains is auxotrophic only for 

proline and methionine ? 

a) pro + thi − leu − met − 

b) pro + thi + leu + met + 

c) pro − thi + leu + met − 

d) pro − thi − leu − met + 
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vi) Organic farmers conduct ................ to produce organic 

foods.  

a) chemical weed killing 

b) sophisticated crop rotations 

c) genetic modification 

d) all of these. 

vii) The insecticidal crystalline protein from B. thuringiensis 

were originally classified as 

a) α endotoxin b) δ - endotoxin 

c) β - endotoxin d) γ - endotoxin. 

viii) Genetic modification is advantageous over plant 

breeding as  

a) it allows genes to be introduced from any source  

b) it allows genes transferred to be relatively precise 

c) the safety of the genes can be tested in the 

laboratory 

d) all of these. 

ix) Plants are used for human vaccine production as  

a) overall economy of production 

b)  lack of risk of contamination with human 

pathogens 

c) proprietary gene expression technology in plants 

for achieving high concentration of foreign proteins 

d) all of these. 
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x) "Genetic engineering" means  

a) where the genome of an organism is modified using 

artificial techniques 

b)  where the whole genome has been naturally 

mutated 

c) can be both ( a ) and ( b ) 

d) none of these. 

xi) Novel foods are 

a) foods which can be assigned to special types of 

foods such as genetic modified foods 

b) genetic modified organism and their products 

c) new molecular structures 

d) all of these. 

xii) Golden Rice contains 

a) increased gluten 

b) increased carbohydrate 

c) increased vitamin A content 

d) increased fat content. 
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GROUP – B 

( Short Answer Type Questions ) 

 Answer any three of the following.  

  3 × 5 = 15 

2. What are the common methods of gene transfer in plants ? 

Define Transgene and genetic engineering. 3 + 2 

3. a) It is often desirable to maintain two different plasmids 

in a single cell. What are two important considerations 

when choosing the plasmids to use ? 

 b) What is horizontal gene transfer and how might it   

occur ? 2 + 3 

4. Write a short note on the process and uses of SMaRT 

technique in Gene therapy. 5 

5. What is antisense approach of gene therapy ? 5 

6. Write a short note on golden rice. 5 

GROUP – C 

( Long Answer Type Questions ) 

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

7. Write short notes on any three of the following : 3 × 5 

  a) Antisense approach in transgenic plants. 

 b) General mechanism of action of Bt. 

 c) Difference between organic food and GM food. 

 d) Novel food. 

 e) Plant made pharmaceuticals. 
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8. Rarely, conjugation of Hfr and F cells produces two Hfr cells. 

Explain how this occurs. Briefly explain the differences 

between Hfr, +F , −F  and F′  cells. DNA from a strain of 

Bacillus subtilis  with the genotype +trp +tyr  is used to 

transform a recipient strain with the genotype −trp −tyr . The 

following numbers of transformed cells were recovered : 

  Genotype Number of transformed cells 

 +trp −tyr  154 

 −trp +tyr  312 

 +trp +tyr  354 

 What do these results suggest about the linkage of the 

trp and tyr genes ? 3 + 8 + 4 

9. What are the reasons for making herbicide resistant plants ? 

Discuss in brief the principles involved in the production of 

glyphosate- resistant transgenic plants citing examples from 

success already achieved. 3 + 12 
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10. What is clone ? How did Ian Wilmut make Dolly ? What are 

the advantages and disadvantages of Cloning ? 2 + 7 + 6 
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GENETIC MODIFICATION IN AGRICULTURE,
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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) Cow pea trypsin inhibitor gene( CpTI ) is used to

develop tobacco

a) insect resistance b) fungus resistance

c) virus resistance d) bacteria resistance.

ii) To make a herbicide resistance plant, right strategies

are

a) over production of the herbicide sensitive

biochemical agent

b) structural alteration of biochemical target

c) detoxification by degrading the herbicide
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d) all of these.

iii) A technique in which a chemical is used to make cells

competent for DNA transfer is

a) southern blotting

b) electrophoresis

c) PEG method

d) immunoelectrophoresis.

iv) T-DNA is a

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) none of these.

v) Genetic material of adenoviruses is

a) RNA b) single stranded DNA

c) double stranded DNA d) Plasmid.

vi) 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.

vii) T-DNA complex includes

a) T-DNA, Vir D2 and Vir E2

b) T-DNA and Vir G

c) T-DNA, Vir B and Vir E
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d) T-DNA and Vir B.

viii) Genetic material of adenoviruses remains

a) free in the host nucleus

b) free in the host cytoplasm

c) integrated in host genome

d) alternated in free and integrated state in host

genome.

ix) Movement of DNA from one bacteria to another through

a tubular bridge or Pilus is

a) conjugation b) transposition

c) transfection d) transduction.

x) The insecticidal crystalline protein from B. thuringiensis

were originlly classified as

a) -endotoxin b) -endotoxin

c) -endotoxin d) -endotoxin.

xi) The examples of genetic modification in crops for

improved nutrition are

a) golden rice b) round up ready Canola

c) Flavr Savr tomato d) liberty link maize.

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

2. What is novel food ?  What are the major ecological impacts

of transgenic plants ? 1 + 4
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3. How does organic food differ from conventional and

genetically modified foods ? 5

4. Describe in brief how antisense technology is applied in

transgenic plant production with a suitable example. 5

5. What is the role of Suicidal gene in cancer cell therapy ? 5

6. What is antisense approach of gene therapy ? 5

GROUP – C
( Long Answer Type Questions )
Answer any three of the following. 3  15 = 45

7. What do you mean by transgenic plants ?  State different

methods for producing transgenic plants. Name a bacterium

used extensively as a vector to produce transgenic plants.

Discuss the method of T-DNA transfer and its integration

into the plant genome with suitable diagram. 2 + 4 + 1 + 8

8. What are the basic strategies for production of herbicide

resistant transgenic plant ?  How gene from bacillus

thuringiensis provides insect resistance to crop plants when

used for transgenic production ?  What are the other non-Bt

methods for insect resistant plant production ? 4 + 6 + 5

9. Define genetically modified foods. What are the reasons for

production of genetically modified food ?  What do you mean

by golden rice ?  Describe in brief the method of production

of a GM food. 2 + 5 + 1 + 7

10. Discuss application and future application of genetic

modification in food and agriculture.
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11. What is SCID ?  What are the causes of SCID ?  What

precisely has been done to patient Ashanti De Silva in 1990

by Dr. W.F. Anderson's group ( NIH ) in USA ? 2 + 3 + 10
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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 bacterial cell uptake naked DNA by  

a) Conjugation b) Transformation 

c) Transduction d) Mutation. 
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ii) Movement of DNA from one Bacteria to another through 

a tubular bridge or Pilus is 

a) Conjugation b) Transposition 

c) Transfection d) Transduction. 

iii) A technique in which electricity is used to make cells 

competent is  

a) southern blotting  

b) electrophoresis 

c) electroporation  

d)  immunoelectrophoresis. 

iv) B. Thuringiensis is a 

 a) Gram positive air borne bacterium 

 b) Gram negative air borne bacterium 

c) Gram positive soil borne bacterium 

d)  Gram negative soil borne bacterium. 
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v) Genetic modification is advantageous over plant 

breeding as 

a) it allows genes to be introduced from any source 

b)  it allows genes transferred to be relatively precise 

c) the safety of the genes can be tested in the 

laboratory 

d)  all of these. 

vi) The example of Genetic modification in crops for 

improved nutrition is 

 a) Golden Rice  

 b) Round up ready Canola 

 c) Flavr Savr tomato 

 d) Liberty link Maize. 

vii) Bt toxin is not toxic to human and animals as the 

conversion of protoxin to toxin requires 

a) alkaline pH  

b) insect specific proteases 

c) both (a) and  (b) 

d) acidic pH. 
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viii) The electroporation involves the use of short electrical 

pulses of high field strength (volt) to deliver DNA  

 a) by reversible permeabilization of plasma membrane 

 b) by irreversible pores on plasma membrane 

 c) by endocytosis 

 d) by all of these. 

ix) The efficiency of PEG enhances in presence of 

a) Magnesium b)  Calcium 

c) Iron d)  Phosphorus.  

x) Opines are basically some unusual 

a) steroid b)  alkaloid 

c) amino acids d)  all of these. 

xi) Crown gall disease is a disease of 

 a) monocot plants b) dicot plants 

 c) both (a) and (b) d) only transgenic plants. 

xii) Getting DNA into cells by generating transient pores in 

the cell membrane with high voltage pulses is known as 

 a) Electroporation b) Microinjection 

 c) Electrocution d) Electrofusion.  
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GROUP – B 

( Short Answer Type Questions ) 

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

2. a) A strain of living Streptococcus pneumoniae which 

cannot make a capsule is injected into mice and has no 

adverse effect. This strain is then mixed with a culture 

of heat-killed Streptococuus pneumonia which when 

alive was able to make a capsule and kill mice. After a 

period of time, this mixture is injected into mice and 

kills them. In terms of genetic recombination, briefly 

describe what might account for this. 

 b) What do you mean by competence ? 3 + 2 

3. Define GM foods. What are the different reasons for 

production of GM foods ? 1½ + 3½ 

4. Briefly describe the mechanisms for F+ conjugation in 

bacteria. 

5. Discuss toxic action of Cry protein. Mention its application in 

biotechnological perspective. 4 + 1 
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6. Name various systems utilized for direct plant genetic 

transformation. What is ‘shot gun’ method ? Which methods 

in your opinion are best suited for plants ? 2 + 1 + 2 

GROUP – C 

( Long Answer Type Questions ) 

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

7. What is ‘Golden Rice’ ? Why was golden rice developed ? 

Write down the steps sequentially for development of golden 

rice. 1 + 2 + 12 

8. A transformation experiment is done in which the donor 

strain is  +−+ CBA  and the recipient is −+− CBA . In one part of 

the experiment, +A  cells are selected and 250 are tested 

further. The associated unselected markers and the number 

of each genotype are : +−CB : 12, −−CB : 3, ++CB : 100,    

−+CB : 135. In the second part of the experiment, +C

transformants are selected, and 250 of these are also tested. 

The unselected genotypes and their numbers are : −+BA : 17, 

++BA : 85, −−BA : 13, +−BA : 142.  

 a) What is the order of the three genes ? 
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 b)  How does an Hfr cells differ from an +F ? 

 c)  Write a short notes on : Methods of in vitro plasmid 

transfer. 6 + 3 + 6 

9. Briefly describe the various approaches for the production of 

virus resistant transgenic plants. What is clean gene 

technology ? 10 + 5 

10. What do genes do ? What happens when a gene is missing or 

mutated ? Explain Gene delivery systems in vivo-where and 

how ? 3 + 4 + 8 

11. Agrobacterium is a natural vector for genetic engineering. 

Explain. What is route of ‘opaline’ ? Briefly discuss the 

attachment process of Agrobacterium on plant surface. 

  6 + 2 + 7 

============= 
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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) B. Thuringiensis is a 

a) gram positive airborne bacterium 

b) gram negative airborne bacterium 

c) gram positive soil-borne bacterium 

d) gram negative soil-borne bacterium. 
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ii) Genetic modification is advantageous over plant 

breeding as 

a) it allows genes to be introduced from any source 

b) it allows genes transferred to be relatively precise 

c) the safety of the genes can be tested in the 

laboratory 

d) all of these. 

iii) The commercial importance of Bacillus thuringiensis was 

first discovered in the year of 

a) 1901 by Ishiwaki  

b) 1951 by Samurai 

c) 1962 by Murashige  

d) all of these. 

iv) The insecticidal crystalline protein from B. thuringiensis 

was originally classified as 

a) α-endotoxin b) δ-endotoxin 

c) β-endotoxin d) γ-endotoxin.  
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v) Agrobacterium rhizogenes can be used to genetically 

engineer plants because of which of the following 

statements ? 

a) It contains a Ti plasmid 

b) Infected plants produce a good root system 

c) It infects all types of plants 

d) It causes gene transfer to plants. 

vi) Vir genes are important for gene transfer to plants 

because of which of the following statements ? 

a) They act on the origin of replicaton of the  

Ti plasmid 

b) They prevent oncogenes from working 

c) They are responsible for the mobilization of T-DNA 

d) They enable Agrobacterium to penetrate through 

intact plant surfaces. 

vii) Opines are basically some unusual 

a) steroids b) alkaloids 

c) amino acids d) all of these. 

viii) Crown gall disease is a disease on 

a) monocot plants b) dicot plants 

c) both (a) & (b) d) only transgenic plants. 
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ix) Transgene is 

a) a gene always present in a species in trans form 

b) a gene that is transformed 

c) a foreign gene that is integrated for transgenic 

production 

d) all of these. 

x) The term 'biotechnology' was coined by 

a) M
..
u ller in 1970  

b) Karl Ereky in 1919 

c) H. Boyer and S. Kohen in 1973  

d) G. Haberlandt. 

xi) Getting DNA into cells by generating transient pores in 

the cell membrane with high voltage pulses is known as 

a) Electroporation  

b) Microinjection 

c) Electrocution  

d) Electrofusion. 
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xii) Some of the non-Bt insecticidal genes are  

a) protease inhibitors 

b) α-amylase inhibitors 

c) lectins  

d) all of these. 

GROUP – B 

( Short Answer Type Questions ) 

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

2. Write a short note on Biolistics. 

3. Explain what each of the following acronyms means and how 

they differ :  

 GM, GE, GMO, Bt.  

4. Name various systems utilized for direct plant genetic 

transformation. Which methods in your opinion are best 

suited for plants ? 2 + 3 

5. What is a transgene ? Which enzyme causes softening of 

tomato fruit during fruit ripening ? What is the first 

commercialized genetically engineered crop and what was the 

brand name ? 1 + 2 + 2 

6. Discuss in brief, Genetics of obesity. 
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GROUP – C 
( Long Answer Type Questions ) 

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

7. Explain the rationale for producing plants resistant to 

herbicide. Name a plant which was commercialized as a 

herbicide resistant plant. Describe the mechanism of 

producing a herbicide resistant transgenic in brief. Identify 

and explain the benefits and risks of using herbicide-

resistant plants as field crops. 2 + 1 + 7 + 5 

8. Plants are used to produce edible and subunit vaccine. 

Discuss the approach, achievements and limitations in 

achieving these objectives.  

OR 

 Plants are highly promising bioreactors. Justify with reasons 

and proper examples. 

9. "Agrobacterium is a natural vector for genetic engineering." 

Explain in the light of available information mentioning 

briefly the attachment process of Agrobacterium on plant 

surface with special emphasis on role of the signal 

molecules. 
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10. Define complex genetic disorder. Explain the tyes of  

non-Mendelian  inheritance  with  example. Describe  

non-viral gene therapy protocol in clinical trial under FDA 

2008. 3 + 8 + 4 

11. Write short notes on the following : 3 ∞ 5 

 a) Fragile X syndrome 

 b) RNAi in gene therapy 

 c) Ribozymes. 
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