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Answer all the Questions:-
PART A (10 x 1 = 10 Marks)
How many layers are present in the TCP/ IP prito
a) 2 b) 3
c) 1 d 4
Recall and identify the following network topgio
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a) Startree - b) Star
c) Star Bus d) Star Ring

“Twilight zone is zone of sequence similarity in afjnments that is NOT statistically
significant” What could be the identity (%) at this zone?

a) 20 b) 30

c) 40 d) 50

Observe the following dot plot generated by pnegram“DOT MATCHER” and pick the
correct choice given below:
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10.

11.
12.
13.

14.

a) Palindrome b) Repeat

c) Helix d) DATA NOT SUFFICIENT

Assume in an affine gap penalty model, the gapnmg penalty (W) is -15, gap extension
penalty (W) is -1 and the gap length (L) is 10, pick the eotrgap score given below:

a) +25 b) +15

c) -25 d -15

WhichONE of the following program is the most sensitive §@nerating msa?
a) CLUSTAL OMEGA b) CLUSTAL W2

c) CLUSTALW d) MODELLER

Eulkaryas

Bacteria Agrchasal

In the phylogenetic tree above, branch lengthslemen proportional to the number of changes
along a lineage. The following inferences were mfagla this tree:

(A) Bacteria are more closely related to Eukarya thakrthaea

(B) Bacteria and Archaea are more similar to each albi@ar either is to Eukarya

(C)Archaea and Eukarya diverged from each other #ftear common ancestor diverged from

bacteria
Which of the following represents a combinatiorcofrect inferences?
a) (A)and (C)only b) (A), (B) and (C)
c) (A)and (B) only d) (B)and (C) only

Consider a cluster of sequences (k = 13) redemkdrong similarity (~ 85%) after the analysis by
CLSUTAL W2 program. What program will you select the phylogenetic tree prediction?

a) Maximum Likelihood (ML) b) Maximum parsimoniyP)

c) UPGMA method d) NJ method

Which of the following amino acid has recordetigh propensity value of being in helix?
a) Alanine b) Glycine

c) Methionine d) Phenyl alanine

Normalization procedure used in microarray mémphe is used to -----------------
a) Reduce the background frequency noise b) Iesertee background frequency noise
c) Reduce the background signal d) Increase tblegbaund signal

PART B (10 x 2 = 20 Marks)
Define a gateway.
List out few search engine tools.
Draw a dotplot for the given below strings ameérpret the result:
Seq.1: YSRKLYSRKL
Seq. 2: LKRSYLKRSY
Observe the given below pairwise alignment@aidulate the similarity (%)
EMBOSS 001 1l vrklers 7

L=t
EMBOSS 001 1l vrrlirs 7
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15.
16.

17.
18.

19.
20.

21.

22.

23.

What is E(): value?
Calculate the number of match and mismatchesaarthe given below specific column
(Hint: PAM 250 scores: F-F = +9; S-S = +2; F-S ¥ -3

Column X

=
F
F
=
S
S

Draw a multifurcated rooted tree and indictgerultifurcation.
The following distance table has been createth fa set of nucleotide sequences. Use Fitch-
Margoliasch algorithm to calculate the branch lafgjt

A B C

A - 34 27

B - - 41

C - - -

Define a direct labeling.

What is systems biology?

PART C (5 x 14 = 70 Marks)

a) “Network communication is an extremely complex taskand need cooperative
efforts from all nodes involved”. Substantiate the statement in your perspective
with a suitable network protocol model.

(OR)
b) (i) Give adetailed account on various netwogsologies with suitable sketches. (20)
(i) Write a short note on search engines. 4)

a) Align the two nucleotide strings using Neetan-Wunsch algorithm with the
following base conditions: gap penalty &, match ast2 and mismatch asl.
Also calculate the overall score.

ACGTCT andACCT
(OR)

b) Explain in brief the algorithm of dot matriralysis with an example and also add
a note on applications.

a) (i) Prepare the hashing look up table (vaizd = 3) and find the hotspot/ diagonal (10)

run for the given below sequences to run a FASTGg@am:

RIFIE|T|] Y| HM|]I |G
E|D/ E|T|Y P M|]I|S
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(i) The following selected sequences were chesteusing multiple sequencg4)
alignment for the construction of PAM matrix. Frahe table, calculate the odds
score for A> | pair.

A S D A G
I S D R G
A S D K G
I S E R G
A1 ASDAG A— K
ISDRG - T ASDKG
D — E
ISERG
(OR)
b) (i) Interpretthe furnished data belongs toghawise sequence alignment : (4)
1 rdesthyrstfgmilhtrse————-——— wude-———————— rsfttvhkp 32
S H [
1 - vhtrserfmiltrfedsghkiplrgreswyhn- 32
S.No. | Type of substitution | Identity Similarity (%) | Gap (%)
matrix (%)
1. BLOSUM 62 5.5 21.2 43.5
2. BLOSUM 90 9.1 22.6 45.9
3. BLOSUM 80 8.2 22.6 44.1
3. PAM 10 9.8 22.7 45.3
4. PAM 250 10.6 23.5 51.8
5. PAM 500 10.6 23.5 52.9
(i)  Write the algorithm of BLAST P and list ifamily members. (20)
24. a) Discuss in detail the Fitch-Margoliaschoaltpm with a suitable example.
(OR)
b) Elaborate the maximum parsimony algorithm aithapt example.
25. a) (i) Describe the microarray analysis with tiecessary steps. (120)
(i) Give the importance of systems biology. (4)
(OR)
b) Write the algorithm proposed by Chou and Fasifioa the prediction of protein
structures.
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