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Instructions: All questions are compuls01y. Answer should be to-the-point. 
No excessive writing please . . 

1. a) Schematically represent the biosynthesis of major tropane alkaloids in plants. 

b) Why Atropa belladonna was chosen for metabolic engineering target to produce 
scopolamine? 

c) How overexpression ofPMT and H6H affects the level oftropane alkaloids in 
Hyoscyamus niger? 

(4+1+1=6) 

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

b) Representing the concept of RNAi-mediated gene suppression, discuss the outcome of 

such approach for augmenting the alkaloid levels in opium poppy. 

c) Discuss the significance of discoveries of T60DM I CODM enzymes and topl mutant in 
opium poppy in the context of licit opiates. 

(4+3+3=10) 

3. a) What is the significance of bacterial HCHL enzyme function from the point of metabolic 
engineering application in plants? 

b) What is shikonin? Name one shikonin producing plant. 

c) Schematically represent the biosynthetic route of shikonin formation, and justify the 
need for expressing bacterialubiA genes in shikonin-producing plant. (no description of 
the effect of expression is needed) 

(2+2+4=8) 

4. a) Schematically represent the biosynthesis of methyl-eugenol from coniferyl alcohol. 

b) What RNAi-based inhibition of PLR enzyme in hairy roots of Limun corymbulosum 
revealed? 

c) What is "podophyllotoxin"? 

d) Represent the general reaction catalyzed by alcohol acetyl transferase (AA T) 

e) Briefly narrate the effects of expressing a Clarkia LIS in Petunia flower. 

t) Name four monoterpene scent volatiles that are produced from GPP. 

g) Name three genes along with their sources that were targeted to create blue rose. 

h) Outline the biosynthesis and localization of benzenoid compounds i'n plants. 
(2+1+1+1+2+2+3+4=16) 

5. a) List two algal toxins with their mode of action. 
b) Write a short note on microalgae producing antiviral compounds. 
c) List four worldwide companies producing ~-carotene from microalgae. 
d) Write an elaborative note on bioactive compounds present in sea weeds. 

(2+2+2+4=10) 




