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Programmable calculators are not allowed. Do not write anything on the question paper.
Answer all 3 (three) questions. Figures in the right margin indicate full marks of questions whereas

corresponding CO and PO are written within parentheses.

a) Write down the steps to prepare RNA-Seq library to measure gene expressions along with 10
short details. (col)

(POI)

b) Explain the observed post processing operations of Transcription phase during Central-Dogma. 8
(C02)
(POI)

1

c) There are 64 codon combinations possible but only 20 amino acids are there. Nature adopts 7
a many-to-one mapping (codon to amino acid) during translation phase of Central-Dogma. (c02)
The mapping table is shown in Figure 1. (pol)

1 st

letter

Discuss the significance of the mapping scheme

2. a) Show various gene products by drawing a diagram showing their dependency relationship.

b) Nussinov Folding Algorithm detects best secondary structure for an RNA sequence. De-
scribe how the algorithm works.
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Figure 1: Codon to amino acid mapping table for Question 1.c)
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Table 1: Gene expression data for Question 2.c)

Gene 1
Gene 2
Gene 3
Gene 4

c) Table 1 represents gene expression data for 4 genes across 3 samples. Normalize the gene

expression data using quantile method.

10

(C02)
(POI)

3. a) Write a short note on scoring matrIX. 5

(C02)
(POI)

10

(C02)
(POI)

b) A set of sequences Sl, 52, S3, S4, and S5 is needed to be aligned. Distance matrix for the se-
quences is shown in Table 2. Construct a guided tree for ClastalW method using Unweighted
Pair Group Method with Arithmetic mean (UPGMA) approach.

Table 2: Distance matrix for Question 3.b)

SI
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c) A biostatistician wants to apply Center Start Method to align sequences mentioned in Ques- 10
tion 3.b). Find the reference sequence for him/her (c02)

(POI)
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