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APPLIED BIOINFORMATICS 
Time Allotted : 3 Hours Full Marks : 70 
 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

as far as practicable. 

GROUP – A 

( Multiple Choice Type Questions ) 

1. Choose the correct alternatives for the following : 10 × 1 = 10  

    

i) How does BLOSUM differ from PAM ?   

a) It is best used for aligning very closely related 

proteins  

b) It is based on global multiple alignment from 

closely related proteins 

c) It combines local and global alignment information 

d) It is based on local multiple alignments from 

closely related proteins. 
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ii) The main difference between Pfam-A and Pfam-B is that 

a) Pfam-A is manually curated while Pfam-B is 

automatically curated 

b) Pfam-A uses HMM while Pfam-B does not 

c) Pfam-A incorporates data from SMART and 

PROSITE while Pfam-B does not 

d) Pfam-A provides full length protein alignments 

while Pfam-B aligns protein fragments. 

iii) Which BLOSUM or PAM matrix is best to use to 

compare two distantly related proteins ? 

a) BLOSUM 45 or PAM 250 

b) BLOSUM 80 or PAM 1 

c) BLOSUM 45 or PAM 1 

d)  BLOSUM 80 or PAM 250. 
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iv) Which of the following best describe the difference 

between global alignment and local alignment ? 

a) Global alignment finds the global maximum, while 

local alignment finds the local maximum 

b) Global alignment aligns the whole sequence, while 

local alignment finds the best subsequence that 

aligns 

c) Global alignment has gaps while local alignment 

does not have gaps 

d)  Global alignment is usually used for DNA 

sequences while local alignment is usually used for 

protein sequences. 

v) What is fingerprint ? 

a) A cluster of protein sequences gathered from a 

BLAST search 

b)  A cluster of protein sequences gathered from a 

FASTA search 

c) A protein family discriminator built from a set of 

conserved motifs 

d) A protein family discriminator built from a set of 

regular expressions. 
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vi) Threading is a method for 

a) Homology modelling  

b) Gene prediction 

c) Ligand protein docking  

d) Fold recognition. 

vii) CATH includes which of the following ? 

 a) Class, Fold, Superfamily 

 b) Class, Fold, Family 

 c) Class, Architecture, Topology 

 d) All of these. 

viii) SWISS-MODEL is the server that is used in 

 a) Homology modelling b) Comparative modelling 

 c) both (a) and (b) d) none of these. 
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ix) Which of the following methods of constructing a 

phylogenetic tree assumes the theory of molecular   

clock ?  

a) Maximum Parsimony b)  UPGMA 

c) Neighbor-Joining d)  Maximum Likelihood. 

x) Which of the following Rasmol commands allows the 

user to view only the selected portion of a 

macromolecular structure ? 

a) select b)  hbonds 

c) show d)  restrict. 

GROUP – B 

( Short Answer Type Questions ) 

 Answer any three of the following.  3 × 5 = 15 

2. Describe progressive alignment for Multiple Sequence 

Alignment.  

3. Explain the following : 

 a) Motif  

b) Domain 

What do you infer from the following line ? 

[GA]-[SDGH]-{A}-H-X(3)-[KL] 3 + 2 
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4. Briefly describe the protocol following in docking. 

5. Write Rasmol command for the following operations : 

a) Load the molecule 1UBQ. [Assume that the molecule is 

provided to you] 

b) Select the alpha helices and colour them red. Select the 

beta sheets and colour them blue. 

c) Change the representations for alpha helices to cartoon 

and beta sheet to ball and stick respectively. 

d) Save only the alpha helices in a separate file and 

perform the same operation for beta sheets. 

GROUP – C 

( Long Answer Type Questions ) 

 Answer any three of the following.  3 × 15 = 45 

6. Define Scoring / Substitution Matrix. Describe BLOSUM in 

details with an example. Compute global alignment between 

two sequences. S1 = GGTCATCTATA and S2 = GTTCTTACA. 

   2 + 5 + 8 

7. Describe in details the algorithm for BLAST. Explain different 

BLAST programs in details and how they are useful.  7½ + 7½ 



CS / M.TECH (BT) / SEM-2 / MBT-201 / 2011 

30361 (M.TECH) 7 [ Turn over 

8. Obtain the rooted tree using UPGMA Method and unrooted 

tree using Neighbour-Joining Method for the following 

distance table between 5 taxa. Do you get topologically the 

same tree by the two methods ?  

 S1 S2 S3 S4 S5 
S1 — 0·31 1·01 0·75 1·03 
S2 — — 1·00 0·69 0·90 
S3 — — — 0·61 0·42 
S4 — — — — 0·37 

 

   15 

9. Give detailed explanations of how the secondary structures of 

protein are predicted by Chou Fasman and GOR methods. 

   7½ + 7½ 

10. Explain the following ( any three ) : 3 × 5 

 a) ADMETox 

 b) QSAR 

 c) Monte-Carlo Simulation 

 d) Gribskov method of profile analysis 

 e) PAM 

============= 


