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Note: (a} All questions are compulsory Calculator is permittea’

Jor solving problems.

Q.No Question Marks
Q1 A transcription factor (activator) binds to the promoter regioy,o 6
activates its expression. The gene expression rate is nog elgd b¥#the Hill

function: f{4)=Vmax AYK™+A" where:

» f{4): the rate of gene expression as a tfan of the activator
concentration A, . Y

*  Vinax: the maximum rate of gene ‘ 10 (Vmax-IO)

» K: the concentration of the actival twhlch the expression rate is
half-maximal (K=5), \
n: the Hill coefficient (# '
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Realize the significance of metabolic networks in systems biology. Whatare |6
various representations and key components of metabolic networks? Discuss
their importance in pathway level analysis with an example through systems
approach. Explain the metaboljc pathway through a set of reactions and
generate a Stoichiometry matrix for these reactions with 5 substances
(reactants and products) and 4 reactions,

Q4

Which computational methods are used to infer PPIs in the genomic context?
Explain any one method with an example of real biological data.

2N

Q5

Q6

What is electronic cell in Systems biology? Explain its features, working
environment and applications in Systems as well as synthetic biology.
Demonstrate through an er throcyte example. i
Solve the given reaction through SBMIL, approach: B

oo

o

By€uirements or use

. Ry :
E+S=psksp p

ka_ff'

Assume all the parameters and their quantities.as pe
in a unary way.

Q7

Discuss the significance of pathways in biologteghnetlyorks through Omics 4
approach in a research-based setting. Explaifiy T
pathways (STPs) could play a very crugid

answer with a real STP example,
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