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Instructions: Answer all the questions. Be precise in your answer. 

1. a) Describe the different types of promoters used in transgene expression cassette. 

b) Discuss the 'site-specific Cre-lox recombinase system' with presentations of target sequence and 
excision recombination for producing selectable marker free transgenic plants. 

c) Explain the possible role (s) ofintrons in enhancing gene expression. 

d) Illustrate the role of 'genetic insulators' with their types in minimizing the unpredictability 
of trans gene expression in plants. 

(2+4+2+4 = 12) 

2. a) Narrate the mode of action of 'glyphosate' and 'gluphosinate'- the active components of two 
major herbicides. 

b) Describe the role of the following genes (either in wild or mutant forms) in generating herbicide 
resistant plants 

i) psb A ii) aro A iii) bar , 

c) What is 'control of gene expression'? Elaborate its molecular mechanism and how does it influence 
farmer's right to reuse their harvest? 

(2+6+5 = 13) 

3. a) Discuss critically the various strategies adopted and results obtained for generating transgenic 
tomatoes with enriched provitamin-A contents using appropriate diagrams. 

b) Why there is a need to develop a new version of golden rice (GRII)? 

c) Draw the appropriate gene c<;mstruct only for developing GR!I, and very briefly highlight the 
results obtained using such construct in rice. 

d) Explain the rationale of choosing potato as the target crop for transferring the AmA 1 gene from 
Amaranthus hypochondiacus, 

( 4+1.5+3+1.5=10) 

4. a) Is it really necessary to obtain homoplasy in transplastomic plants? Justify your answer. 
b) How homoplasmy is established in fransplastomic plants fom heteroplasmy? Validate your answer with 

suitable illustrations. 
c) Outline one strategy for selecting transplastomic plants without using antibiotic resistance gene. 

d) Describe briefly the mechanism of GEF technology in transferring genes into plastid. 

e) With suitable illustration, represent one strategy of designing gene construct for achieving high
level protein accumulation in transplastomic plants. 

f) Suppose you have generated a transplastomic line of tobacco expressing a human growth factor 
gene. What experiments you need to do to proof that your transplastomic plants follow the 
principle of ecological safety/biological containment. Represent such experiments with suitable 
schematic diagram. 

(3+3+ 1.5+2.5+3+2=15) 




