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Answer any FIVE questions 

1. How mTOR complex I is different from mTOR complex 2? What are the upstream regulators of 
mTOR complexes? How do growth factors regulate the GTP-Ioading ofRHEB? (10) 

2. Glycemic index is one of the important measure of the inhibition imparted to sugars in the body 
system. It has long been known that increased consumption of carbohydrates is associated with 
insulin resistance and subsequent violation. The decrease of this absorption prevents the 
development of a number of metabolic problems. 

In order to investigate the role of different sugars in binding and blocking the active sites of the 
digestive enzymes, three sugars were chosen and tested separately for their role as inhibitors. On 
conducting such experiments the following data were observed. 

Substrate Velocity of Velocity of Velocity of Velocity 
concentration reaction without reaction in reaction <I in 'reaction 
(mM) any sugar presence of presence of presence 

mM/min sugar! sugar2 sugar3 
(Control) (mM/min) (mM/min) (mM/min) 

0.20 2.85 1.66 1.92 2.38 
0.25 3.33 2.00 2.38 2.50 
0.33 4.00 2.50 2.94 2.94 
0.50 5.00 3.33 3.33 3.33 
1.00 6.66 5.00 4.44 4.00 

Find out the type of inhibition caused by each of the sugars tested and justify your answer. 
(10) 
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3. How the basic selection of crops are generally carried out while selecting for the edible vaccine. 
Discuss the mechanism of action of edible vaccine in human system. What are the different 
drawbacks of this process? To overcome such drawbacks what remedial measure one should have 
to take. ( 1 0) 

4. Critically discuss why functional food becomes a integral diet of today's world. With special 
reference to the anemia patients and people suffering from kidney stone, what type of functional 
food will you recommend with special reference to your food biotechnological knowledge. 

(1 0) 



5. How mTOR works under starving conditions? How the mTOR pathway affect apoptosis event of 
cell? (I 0) 

6. Answer any two questions (2x5=10) 

1. Why is there a need to fortifY food? 
11. With the applications of bioreactors how the modern processing can be made more 

hygienic and scientific? 
111. When is a nutrient considered an appropriate fortificant? 
iv. How are plants targeted for genetic modification? 
v. Describe the direct and indirect way of quantification ofhazards. 

7. 1. Among the type of inhibitors encountered in question number 2, which type is 

useful in deciphering the 'essential feature of a substrate required for binding with 

the active site of an enzyme. Why? (1.5) 

u. Analyze the following statements logically with proper explanation. 

a. In a cheese manufacturing industry it was observed that the rate at which cheese 

-was·manufactured followed the following equation: 

V= Kt S+ K2 where, K1 and K2 are constants, S is the concentration of milk used 

for cheese manufacturing and Vis the velocity of cheese formation. (3) 

b. Under steady state, the rate '!t which cheese was manufacture reacheci its 

maximum value when substrate concentration was equaho 2Km. (2.5) 

c. The Michealis constant (Km) of the rennet enzyme used in cheese manufacturing 

identifies the substrate concentration at which 50% of its active sites, on average 

had milk bqund to it. " (3) 




