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Note: (a) All questions are compulsory. P %‘*e%;% Voo

(b) Do all the questions given in each section at the same Place.

s for systéihaticallyl investigating 5

Ilustrate and briefly explain the three step
Q1 in vivo metabolic fluxes and their control?
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Q2 Elaborate on the procedure utilised for metabolic flux analysis with 3C- 5
labelling experiments. Mention the different applications of BC-labelling in
biological engineering? Y, G,

Q3 What is the necessity for going to metabolic control analysis? Write about 5
the flux control coefficients, elasticity coefficients, summation and
connectivity theorems associated with the MCA?

Q4a) | Whatis meant %ﬁmptabohc burden? 1
Q4b) | Whatis gata‘f)"‘e,g{te repression? 1

Q4c) | Whit isiSILAC used for? 1
; K, .
.g‘ify %, 3 4
% @:% metaBolic engineer overexpressed a pathway enzyme, but product yield 3

| 'decteased significantly. Explain possible reasons.
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'Suggest strategies to reduce metabolic burden in engineered microbes. 2

Q7 - Explain how transcriptomics and proteomics complement each other in 3
systems biology.

Q8 A recombinant strain of E. coli has been engineered to produce butanol 4
from glucose. Despite successful pathway insertion, the final butanol yield
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remains significantly tower than theoretical predictions. Metabolomic
analysis shows accumulation of acetyl-CoA and NADH imbalance.

Hypothetical Pathway

Glucose — Pyruvate — Acetyl-CoA — Acetoacetyi-CoA — Butyryl-CoA
— Butanol

Identify the most probable metabolic bottleneck in the engineered pathway.
Also, propose two genetic engineering strategies to improve carbon fluxfp
toward butanol. Q\

Q9 Explain transcriptional attenuation and riboswitches as ba}p "
regulatory systems. ‘ : &
Q10 | Bxplain the workflow of DNA microarray analysis.
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