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Note: (a) All questions are compulsory.
thiMarks are indicated against cach guestion in square brackets. 7 ,
fe} The candidore is affowad w0 miade Sutahiz »umeric assumptions wherever requived fov

solving problems

Q1. Explain the concept of scoring matrices for alxgnmg amino ac1d sequences. Briefly explain
how PAM is derived? [3 marks] (CO-2)

(32. Phylogenetic tree construction is based on somér assil'm;btions What are the assumptions that
are used for construction of phylogenetic tree? Deﬁne root node and clade with the help of a
diagram. [4 marks} (C0-4)

Q3. Lei, 3i= AATTCGCGTA (4 mar_gis]-(Cb;'l & C0O-2)
S2=TATCGCTACA

{a) Build the coruplete dynamic programming table for these strings

{ib) List all optimal global aligmment between S1 & §2. -

4. 1f you have a gene sequence of an organism whose genome is yet to be annotated, how wil!
vou gooceed forward wia in silfico analysis to trace a specific region with & known finctios?
Which toof will e useinl? Explaim the concept snd diffsrart mategories of dar ol in detanl, i4
savks) (CU-3)

Q5. Define' the UPGMA algorithm and state and justify its complexity. What is the output of the
algorithm given the distance matrix of the species X1, X2, X3, X4 below? {5 marks] (CC-4)

{ speeies Xy No Xa
X 2
.Y"; 4 f
Xy 6 6 6
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Q6. In a phylogenetic tree, the number of topologies varies with the number of taxa. If I have 5
taxa, then what will be the number of rooted and unrooted topologies? [4 marks] (CO-3 & CC-
4)

Q7. What are the common struciural motifs in KNA? What base-pairing are used in RNA‘? [3
marksj (C0O-3)

Q8. Explain the following — {8 marks] (CO-1, CO-2, CO-3 & CO-4)

a. Difference between cladogram sad ghylogram

B Afing gap penaily

¢. Sum of Pau method (SOP) in MSA .

d. What is FASTA format? Give an example of nucleotide bequence ink AbTA tormat

Papeeotd



