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I.a) How the concept of metabolic reprogramming can be exploited for the production of non-
natural indole alkaloids in periwinkle. Explain briefly with schematic diagram.

b) Why compartmentation at both cellular organelle and cell/tissue levels were needed for
producing indole alkaloids in Catharanthus roseus.

c) Name one natural source ofsecologanin found in plant organ along with the plant's name.
5+5+2=12

2. a) Schematically represent the biochemical pathways of morphine biosynthesis from the
intermediate thebaine in opium poppy.

b) Briefly represent two biotechnology strategies of harnessing licit alkaloids of
pharmaceutical importance in opium poppy.

c) Why Atropa belladonna was chosen for metabolic engineering target to produce a
tropane alkaloid scopolamine?

4+4+2=10

3. a) Write two representative reactions catalyzed by plant BADH acyltransferase enzyme.
b) What is the significance of bacterial HCHL enzyme function from the point of metabolic

engineering application in plants?

c) Representing the biosynthetic route ofshikonin 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)

3+3+4=10

4. Suppose you got fascinated with the blue colour of Clitoria ternatia flower. After
surveying the literature, you have come to know that this colour is dominated by a single
chemical compound delphinidin. The distal precursor of delphinidin is also known to
produce in white jasmine flower for different metabolic function, i.e. flavonols
accumulation. This information now allows you to think of the possibilities of producing
this blue colour in white jasmine through biotechnological tools to create of blue jasmine
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 a trained
biotechnologist can understand where to start, what to look for and what to ach ieve.

8

5. a) Discuss the mode of action of' Anatoxin' and' Maitotoxin' .
b) List two tumour inhibitors of plant origin and discuss their mode of action.
c) Discuss various bioactive compounds present in seaweeds.
d) Write an elaborative note on pharmacological importance of microalgae.

1+2+3+4=10


