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Seat No.: ________                                                            Enrolment No.___________ 

GUJARAT TECHNOLOGICAL UNIVERSITY  
                           BE- SEMESTER–V EXAMINATION – WINTER 2025 

Subject Code:3150407                                                        Date:21-11-2025   
Subject Name: Fundamentals and Applications of Bioinformatics   
Time: 10:30 AM TO 01:00 PM                                                          Total Marks:70   
Instructions:  

1. Attempt all questions.   
2. Make suitable assumptions wherever necessary.   
3. Figures to the right indicate full marks. 

4. Simple and non-programmable scientific calculators are allowed.   

   MARKS
 

Q.1 (a) Outline the objectives and main branches of bioinformatics. 03 

 (b) Discuss how pattern recognition methods are used in gene 

prediction. 

04 

 (c) Compare the functions and applications of different BLAST 

programs available at NCBI, such as BLASTn, BLASTp, and 

tBLASTx. 

07 

    

Q.2 (a) How would you use pymol to study protein evolution? 03 

 (b) Explain the use of gap penalties in sequence alignment and their 

impact on alignment results. 

04 

 (c) Compare the structural information provided by CATH, SCOP, and 

MMDB. 

07 

  OR  

 (c) Compare the PAM and BLOSUM matrices in terms of their 

construction and application in bioinformatics. What are the key 

differences in their approaches to measuring sequence similarity? 

07 

Q.3 (a) Explain the methodology used for score computation in BLAST and 

its significance in sequence alignment analysis. 

03 

 (b) For a research problem to find a drug of a disease, a researcher has found 

10 potential targets. Which database a researcher needs to refer to if he 

wants to find sequences of it? Also state, if he is unable to find structures 

of 5 out of 10 proteins, what he needs to do? 

04 

 (c) Discuss application of multiple sequence alignment.  07 

  OR  

Q.3 (a) Enlist and compare tools that can be used for multiple sequence 

alignment. 

03 

 (b) What are various benefits and application of molecular phylogeny? 04 
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 (c) Explain the process of sanger sequencing with neat diagram. Also 

comment on its precision and read length. 

07 

Q.4 (a) Discuss applications of Next generation sequencing technology.  03 

 (b) Discuss the evolution of globins. 04 

 (c) Align following sequences using Smith waterman algorithm  

Seq-1: ATTGACT 

Seq-2: ATGACT 

Match= 2, Mismatch = 0 ,Gap= -2 

07 

  OR  

Q.4 (a) What are some commonly used gene prediction tools, and how do 

they utilize pattern recognition for accurate prediction? 

03 

 (b)  What is use of QSAR in drug discovery? 
04 

 (c) Align following 2 sequences using Needleman wunsch 
algorithm.  
Seq-1: ATTGACT 
Seq-2: ATGACT 

Consider taking values for Match 4, mismatch 1 and gap -1. 

07 

Q.5 (a) Draw and explain super secondary structures 03 

 (b) Explain how branch length represents evolutionary change in a 

phylogenetic tree 

04 

 (c) How do molecular markers aid in reconstructing phylogenies? 07 

  OR  

Q.5 (a) Discuss any two features of protein evolution that fascinates you.  03 

 (b) Discuss the role of bioinformatics in processing and analyzing 

microarray data 

04 

 (c) Describe how Hidden Markov Models (HMMs) are applied in gene 

prediction, including their strengths and limitations. 

07 
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