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SEMESTER – V  

RESEARCH TOOLS IN BIOSCIENCES 

 PRACTICAL  

 

Programme: B.Sc.                                                                               Max. Hours: 45  

Course Code: U20/BIC/SEC/50           Hours per week: 3 

Course Type:  SEC             Max. Marks: 50  

No. of credits: 2 

  

           

Course Objectives:  

        Students will be ready for the application of their knowledge of core and applied               

        Biochemistry in research and development both in academics and industry; using these   

        research tools. 

 

 

Course Outcomes:   

CO1:  Understand the basics of Bioinformatics with the knowledge of Databases. 

CO2:  Explore data mining of Biological Databases and learning sequence retrieval and    

           alignment. 

CO3:  Collect, Classify and tabulate the research data. 

CO4:  Analyze and represent the data using different ways of Graphical and Diagrammatic     

           representation. 

CO5:  Interpret the data and understand its statistical significance. 

CO6:  Incorporate the knowledge of Bioinformatics and Biostatistics for research paper    

           writing. 
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MODULE I: BIOINFORMATICS                   (13 Hrs)               

Introduction, Definition, Objectives, Scope & application. 

Biological databases:Primary protein databases – SWISS PROT, TrEMBL, PIR, PDB 

Primary Nucleic databases – EMBL, GENBANK, DDBJ 

Data mining of biological databases. Explore all the major databases and sequence retrieval from 

NCBI. 

Sequence alignment -   FASTA, BLAST.Multiple sequence alignment – Clustal W, T-Coffee. 

Phylogenetic analysis and cladograms.2D and 3D models of a given protein structure prediction. 

SCOP, CATH, OMIM, KEGG, PROSITE, Pfam. 

 

 

 

MODULE II: STATISTICAL METHODS                                                                     (12 Hrs) 

Scope of Biostatistics, Classification, Tabulation of data - Graphical and Diagrammatic 

representations. Measures of central tendency - Arithmetic Mean, Median, Mode  

Measures of Dispersion – Range Quartile deviation, Mean deviation, Standard deviation, 

Variance. Correlation and Regression. 

 

 

 

MODULE III: TESTS OF SIGNIFICANCE                (10 Hrs) 

Students‘t’ test, F test, Chi square test. Analysis of Variance - one way and two way 

 

 

 

MODULE IV: SCIENTIFIC PAPER WRITING                             (10 Hrs) 

Scientific paper writing: Structure of a Research Paper, Preparation of Manuscript- Review 

Research article, Research Journals, Journal Impact Factor, Citation Index, h index, Submission 

of articles online.  Various Indices Preparation of project proposals for grants (Minor, Major). 

Plagiarism. 
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Reference Books: 

1. Sharma, Munjal& Shankar, A Text Book of Bioinformatics (2008),  Rastogi Publishers, 

First Edition, ISBN   978-81-7133-917 

 

2. Zhumur Ghosh &BibekanandMallik, Bioinformatics- Principles & Applications (2008) 

 First Edition ISBN-10: 0195692306 

 

3. Michael Waterman -"Introduction to Computational Biology" (2005) Chapman & 

Hall/CRC Statistics and Mathematics; ISBN : 0412-99-39-10 

 

4. How to write a scientific Paper by RA DAY 

https://www.eecs.harvard.edu/cs261/background/day.pdf 
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RESEARCH TOOLS IN BIOSCIENCES 

PRACTICAL 

 

Programme: B.Sc.                                                                                  Max. Hours: 45  

Course Code: U20/BIC/SEC/501/P          Hours per week: 3 

Course Type:  SEC              Max. Marks: 50 

Credits: 2 

 

PRACTICAL SESSIONS     

 

I.    Research Tools in BioSciences 

1. Explore all the major databases and sequence retrieval from NCBI. 

2. Sequence alignment - FASTA and BLAST  

3. Multiple Sequence Alignment – Clustal W, T-Coffee 

4. Phylogenetic analysis and Cladograms. 

5. 2D and 3D models of the given protein- Structure Prediction 

6. Measures of Central tendency  -  Mean, Median, Mode 

7. Measures of Dispersion - Range, Quartile deviation, Mean deviation and Standard 

deviation. 

8. Correlation and Regression. 

9. Test of significance. 

10. How to write a scientific paper. 

11. Formatting a Scientific Paper.  
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MODEL QUESTION PAPER  

 PRACTICAL  

 

Course Code: U20/BIC/SEC/501             Max Time: 2 Hrs 

Credits:  2                                                                                                            Max Marks: 50 

 

Answer the following  

 

1. Develop the given content into a Research paper                                                         10 M 

 

2. Problems on Biostatistics                                                                                              20 M 

 

3. Bioinformatics Mini project                                                                                          10 M 

 

4. Record                                                                                                                             5 M 

 

5. Viva                                                                                                                                5 M 

 

 

 

 

 

 

 

 

 

 

 


