
Case Study Based Questions 

Case Study 1 
Crown Gall 
Crown gall is a neoplastic disease of most dicotyledonous plants and is caused by the soil 
bacterium Agrobacterium tumefaciens. A large extra chromosomal plasmid in these 
bacteria was found to be responsible for this disease. The plasmid is known as Ti-
plasmid. Bacteria free crown gall cells can be cultured in the absence of phytohormones. 
Ti-plasmid is widely used in genetic engineering to deliver the desirable genes. The part 
of Ti-plasmid transferred into plant cell DNA is called T-DNA. T-DNA with desired DNA 
segment is inserted into the chromosome of the host plant where it produces copies of 
itself. 

Q1. Which of the following is the full form of T-DNA? 
a. Transfer DNA 
b. Tumor Inducing DNA 
c. Transgenic DNA 
d. None of these 

Q2. Ti-plasmid cannot infect and develop crown gall in: 
a. tomato 
b. maize 
c. soyabean  
d. sunflower 

Q3. While making transgenic plant, T-DNA is inserted into the host cell, it then: 
a. is integrated into the target host genome. 
b. lies independent of the host genome. 
c. ruptures the host cell wall. 
d. produces oncogenic factors in the host. 

Q4. Agrobacterium mediated gene transfer in plants: 
a. allows relatively large segment of DNA. 
b. transfer of DNA with defined ends and minimal rearrangement. 
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c. high quality and fertility in transgenic plants. 
d. All of the above 
Q5. Assertion (A): In Agrobacterium mediated gene transfer in plants, transgenic plants 
do not develop tumors. 

Reason (R): In T-DNA, tumor producing genes are deleted during the process of gene 
transfer. 
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. (b) 
3. (a) 
4. (d)  
5. (b) 

Case Study 2 
B-Carotene 
Golden rice was engineered from normal rice by Potrykus and Beyer in the 1990s. The 
typical golden colour is due to the production of B-carotene, a precursor of vitamin A. 
Golden rice differs from its parental strain by the addition of three ẞ-carotene genes. 
These included two genes from daffodil plant and third from a bacterium. The 
incorporation of these genes allows the rice plant to modify certain metabolic pathways 
in its cells to produce ẞ-carotene. 

Q1. Due to genetic modification, golden rice plants produce and store ẞ-carotene in: 
a. stem 
b. seed  
c. leaves  
d. All of these 
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Q 2. Transfer of genes to produce golden rice is achieved by: 
a. Agrobacterium 
b. pBR322 
c. 2-phage 
d. gene gun 

Q3. In golden rice, two genes were taken from: 
a. Narcissus sp. 
b. Erwinia 
c. Coryza sativa 
d. None of these 

Q4. Golden rice is helpful to fight against disease caused by the deficiency of: 
a. Vitamin B12 
b. Vitamin C 
c. Vitamin A 
d. Vitamin D 

Q5. Golden rice was genetically engineered by: 
a. Fire and Mello 
b. Potrykus and Beyer 
c. Banting and Best 
d. Kohler and Milstein 

Answers 

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

Case Study 3 
Transgenic Animals 
Transgenic animals can serve as factories that in some cases, may produce large amount 
of proteins more efficiently. Transgenic mice have been engineered to express human 
antibodies by introducing large segment of human DNA encoding human 
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immunoglobulin genes. In transgenic large animals such as cow or sheep, proteins of 
pharmaceutical value can be produced in large quantities in milk which is later purified. 
Transgenesis can be used to alter many phenotypic properties including growth rate, fat 
composition, milk production, hair texture, etc. 

Q1. The production of transgenic animals includes: 
a. identification and separation of desired gene. 
b. combining the desired gene with appropriate vector. 
c. introduction of vector in cells, tissues or embryos. 
d. All of the above 

Q2. In transgenic animals, i.e., cow and sheep proteins of pharmaceutical value are 
produced in large quantities in the: 
a. blood 
b. accumulated fat 
c. mammary glands 
d. None of these 

Q3. Mouse is mostly preferred animal for studies on gene transfer because of: 
A. short oestrous cycle 
B. Long gestation period 
C. short generation time 
D. production of one or two offspring per pregnancy 
a. Both A and C 
b. Both A and B 
c. Only D 
d. Both C and D 

Q4. Transgenic genes alter many phenotypic properties including: 
a. growth rate 
b. fat composition 
c. milk production 
d. All of these 

Q5. Assertion (A): Transgenic mice have been engineered to express human antibodies. 
Reason (R): Large segment of human DNA encoding human immunoglobulin have been 
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transferred to mice. 
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. (c) 
3. (a) 
4. (d) 
5. (a) 

Case Study 4 
Bt Cotton 
Plants having foreign genes in their genome through genetic engineering are called 
transgenic plants. Genes can be incorporated either through a vector or through direct 
introduction of DNA. Bt cotton is a genetically modified organism which is pest resistant. 
It contains gene crylAc and cryIIAb of Bacillus thuringiensis. It is used to control 
lepidopterans, coleopterans and dipterans. Bt cotton can resist cotton bollworm and 
produce higher yields. Cry gene produces cry protein or Bt toxin. It is an endotoxin which 
remains as 
protoxin in plants and converted to active toxin after getting ingested by the insects. 
Alkaline pH of the insect gut solubilises the protein crystals, the activated toxin creates 
pores to the midgut wall of the insects which cause them to death. 
Read the given passage carefully and give the answers of the following questions: 

Q1. Define transgenic plants. 
Ans. Plants having foreign genes in their genome through genetic engineering are called 
transgenic plants. 
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Q2. What type of crop is Bt cotton? 
Ans. Bt cotton plant is genetically modified with the Bt gene to protect the plants from 
bollworm which is a major pest of cotton. 

OR 

Which was the first Bt crop in India? 
Ans. Bt brinjal is the first transgenic crop commercially available in India. 

Q3. Name an organism that produces cry protein. 
Ans. Bacillus thuringiensis bacteria synthesise this protein. 
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