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PCBT 4304
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BIOINFORMATICS
Full Marks -70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

(a)

(b)

(c)

(d)

What are the important types of biological databases in the context of
routine protein sequence analysis?

What are sequence databases ? Mention the three types of sequence
databases.

Write doWn the tools for multiple sequence alignment, gene prediction, protein
structure prediction, and pair wise alignment.

What is the Hamming distance between the words DECLENSION and
RECREATION ?

In a sample of five 40-nucleotide DNA sequences, what is the probability
that any 8-mer appears in the sample.

Write the dynamic programming recurrence for the global alignment of two
sequences.

Write the dynamic programming recurrence for the local alignment of two
sequences.

What are PAM and BLOSUM matrices ?
What for the following programmes are used :
(a) ROSETTA (b) PSI-BLAST (c) CLUSTAL-W (d) BLAST

What is docking ? Mention one docking method.

P.T.O.




image2.jpeg
2. Describe the dynamic programming algorithm for optimal pairwise sequence
alignment. Hence align the strings ‘ggaatgg‘and ‘atg’ using the scoring
scheme : match = 0, mismatch = 20, insertion or deletion = 25. 10

3. (a) Whatis multiple sequence alignment ? State the structural inferences that

can be made from multiple sequence alignment. 3

(b) Whatare profiles? Mention the applications of profile. 3

(c) Write aflowchart for searching a database using PSI-BLAST. 4

4. ’lwasted time and now do the time waste me.’ Then answer the followings : 10

(i) Firstsketch the expected appearance of a dot plot of this character string
againstitself.

(i) Then calculate the dot plot exactly, recovering only character identities as
dots in the matrix, and compare.

5. (a) Describe how HMM can be used for multiple sequence alignment. 5
(b) Describe a computational method for predicting a gene. 5

6. (a) Describe the steps of homology modelling technique to predict the structure
of a protein.

Write a short note on molecular dynamics simulation.

What is QSAR ? What foris it used ?

c) Write a brief note on docking methods.
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(b)

7. (a) Describe some differentways to find lead compounds.
(b)
(

8.  Write down the steps in the development of a new drug. In which of those steps
computational tools are used ? Mention the tools and state how they are usedin
those steps. 10
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