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Instructions: All questions are compulsory 

1. a) Discuss with appropriate schematic diagram, the concept of metabolic reprogramming in 
the context of terpenoid indole alkaloid manipulation. 

b) Explain with proper pathway information the significance of expressing strictosidine 
synthase gene of Catharanthus roseus in yeast cells for producing indole alkaloids. 

(5+5=10) 

2. a) Schematically represent the various biochemical pathways of morphine biosynthesis in 
opium poppy. 

b) What is hinokinin? Why hinokinin is an attractive molecule for pharmaceutical 
applications? Name one plant which produces hinokinin. Name the precursor molecule 
ofhinokinin. What is the full form ofPLR enzyme ofhinokinin biosynthetic pathway? 

5+(1+1 + 1 +1 + 1)=10 

3. a) Represent the reaction(s) catalyzed. by HCHL enzyme. 

b) Discuss with appropriate pathway diagram the rationale of expressing HCHL in plants. 
(effect ofHCHL expression in plants are not needed) 

c) Representing the biosynthetic route of shikonin formation, discuss the rationales of 
expressing bacterial ubiC and ubiA genes in L. erythrorhizon plant. (no drawings of gene 
constructs and descriptions of effects of expression are needed) 

2+4+4=10 

4. Suppose you got fascinated with the floral scent of Jesminium sambac flower. After 
surveying the literature, you have come to know that this scent is dominated by a single 
chemical compound benzylacetate. The precursor of benzylacetate is produced in carrot 
cell for different metabolic function. This information now allows you to think of the 
possibilities of producing this scent in the roots of non-scented food plant Daucus 
carota through biotech tools for better commercial returns. In order to achieve the same, 
how shall you initiate such research? Visualize your research plan in chronological order 
so that your team members can understand where to start, what to look for and what to 
achieve. 

10 
4. Write brief answers for each ofthe followings: 

a) Pyrethrins 

b) Taxus brevifolia 

c) Ginseng 

d) Antiviral compound from microalgae 

e) Mode of action of saxitoxins and maitotoxins 
(2+2+2+2+2=10) 




