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1.
Course Rationale

Bio-Informatics has been the most used methods of incorporating intelligence of biological world to computer science. It is therefore necessary to develop a good understanding of their operation and how they can be used as building blocks for computerized application of biology. This course explores the inner workings of a biological world from the programmer’s perspective by implementing different algorithms of Computer Science.

1.1. Course Objective

· To gather knowledge about biological world and relation with Computer Science and Engineering 

· To analyze some existing methods and algorithms for specific biological problems

· To grow the research interest in the field of Bioinformatics

· To know the scope of bioinformatics research area and motivate them for research work.

.

1.2. Course Outcomes (CO’s)

	CO1
	 Able to understand the basics of Bioinformatics such as molecular and cellular biology, DNA sequencing, Gene duplication, Paralog, Ortholog, Homolog, Selectivity, Sensitivity Phylogenetic Tree 


	CO2
	Able to analyze algorithms for various existing methods for specific topic such as Global and Local Alignment, FASTA, HMM, Parsimony, Distance Approach, Maximum Likelihood Estimation 


	CO3
	Able to design and evaluate algorithms for specific biological problems.



1.4. CO-PO Mapping

	PO’s
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO’s
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	CO1
	√
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	CO2
	
	√
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	CO3
	
	
	√
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	


1.5. CO Assessment Scheme

	ssessment
	
	
	CO’s
	
	
	Mark

	Task
	
	
	
	
	
	(Total=100)

	
	CO1
	CO2
	CO3
	CO4
	CO5
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Attendance
	--
	--
	--
	--
	--
	7

	
	
	
	
	
	
	

	Class Test
	--
	--
	--
	--
	--
	15

	(CT1, CT2,
	
	
	
	
	
	

	CT3)
	
	
	
	
	
	

	
	
	
	
	
	
	

	Assignment
	--
	--
	--
	--
	--
	5

	
	
	
	
	
	
	

	Presentation
	--
	--
	--
	--
	--
	8

	
	
	
	
	
	
	

	Midterm
	
	
	
	
	
	25

	Examination
	
	
	
	
	
	

	
	
	
	
	
	
	

	Semester Final
	
	
	
	
	
	40

	Examination
	
	
	
	
	
	

	
	
	
	
	
	
	

	Total Mark
	
	
	
	
	
	100

	
	
	
	
	
	
	


2. Strategies and approaches to learning

2.1. Teaching and Learning Activities (TLA)


TLA1
Lectures twice a week using multimedia of different topics.

TLA2
Active discussion in class regarding efficient solving of the algorithmic biological problems.

TLA3
Group discussion and presentation regarding diverse problems and corresponding lectures.

TLA4
Evaluation of class performances to reach each student in a class for every topic.

3. Course Schedule and Structure
3.1. Textbook

1. An Introduction to Bioinformatics Algorithms – Neil C. Jones, Pavel A. Pevzner

2. Bioinformatics. Sequence and genome analysis-Cold Spring Harbor Laboratory Press (2001) -- David W. Mount 

3.2. Reference Book

1. Computational Phylogenetics : An Introduction to Designing Methods of Phylogeny Estimation – Tandy Warnow

2. Biological Sequence Analysis_ Probabilistic Models of Proteins and Nucleic Acids (1998)-- Richard Durbin, Sean R. Eddy, Anders Krogh, Graeme Mitchison

3.3. Course Plan/Lesson Plan

	Week
	Lesson.
	Topic
	Teaching and Learning Activities (TLAi)
	Textbook & Video Reference
	Related CO’s

	1
	Les. 1
	Intoduction to Bioinformatics,

Basic Biological Overview
	TLA1
	Neil C. Jones
	CO1

	1. 
	Les. 2
	History and Fields of Bioinformatics
	TLA1, TLA3
	Neil C. Jones,

David W. Mount
	CO1

	2
	Les. 3
	DNA Structure And Replication, 

RNA Structure


	TLA1,

TLA2, TLA3
	Neil C. Jones
	CO1

	
	Les. 4
	Cell Division- Mitosis and Meiosis 
	TLA1,

TLA4
	Neil C. Jones,
David W. Mount
	CO1

	
	
	(Class Test – 1, Assignment – 1)
	

	3
	Les. 5
	Gene Structure, Gene regulation and Splicing  
	TLA1, TLA3
	Neil C. Jones,

David W. Mount
	CO1

	
	Les. 6
	Central Dogma

DNA --> RNA --> Protein
	TLA1,

TLA4
	Neil C. Jones
	CO1

	4
	Les. 7
	DNA sequencing, DNA Sequencing Process- Sanger Method
	TLA1,

TLA2, TLA3
	Neil C. Jones
	CO1

	
	Les. 8
	Second Generation DNA sequencing, Third DNA sequencing,
	TLA1,

TLA4
	Neil C. Jones,

David W. Mount
	CO1

	5
	
	(Class Test – 2)
	

	
	Les. 9
	Sequence Alignment,

Sequence alignment Method
	TLA1,

TLA3
	Neil C. Jones,

David W. Mount
	CO1

	
	Les. 10
	Global Alignment,

Local Alignment


	TLA1, TLA2
	Neil C. Jones
	CO1,

CO2

	6
	Les. 11
	Multiple Sequence

Alignment, Dynamic Approach difficulties
	TLA1, TLA2
	Neil C. Jones
	CO1

	
	Les. 12
	Greedy Method, Progressive Method, Iterative Method
	TLA2, TLA3
	Neil C. Jones,

David W. Mount
	CO1,

CO2,
CO3

	                            (MID–TERM EXAM)

	7
	Les. 13
	Different types of mutations, Gene Duplication- Homolog, Ortholog, Paralog and Speciation
	TLA1,

TLA2, TLA3
	Neil C. Jones
	CO1

	
	Les. 14
	Read Mapping- Keyword tree, suffix tree, suffix array, Burrows Wheeler Transform


	TLA2,

TLA4
	Neil C. Jones,

David W. Mount
	CO1,
CO2

	8
	Les. 15
	TP, TN, FP, FN,

Selectivity, Sensitivity
	TLA2, TLA3
	Neil C. Jones
	CO1

	
	Les. 16
	Hash Table used in FASTA
	TLA1,

TLA2
	Neil C. Jones,

David W. Mount
	CO1,

CO2

	9
	Les. 17
	Markov Chain Model, Notation, Probability of a Sequence for a Given Markov Chain Model
	TLA1, TLA3
	Neil C. Jones
	CO2

	
	Les. 18
	CpG Island, Hidden Markov Model- Forward Algorithm
	TLA1, TLA3
	Neil C. Jones
	CO2,
CO3

	10
	
	(Class Test-3, Assignment – 2)
	

	
	Les. 19
	Hidden Markov Model, Notations 
	TLA1, TLA3
	Neil C. Jones,

David W. Mount
	CO1

	
	Les. 20
	Hidden Markov Model - Viterbi Algorithm
	TLA2, TLA3
	Neil C. Jones,

David W. Mount
	CO2,
CO3

	11
	Les. 21
	Phylogenetic Analysis and MSA, Evolution,  Phylogenetic Tree Basics, Types of Phylogenetic Tree - Rooted and Unrooted Tree
	TLA1, TLA3
	Neil C. Jones
	CO1

	
	Les. 22
	Different Approaches of Phylogenetic Tree  - Parsimony, Distance, Maximum Likelihood
	TLA1,

TLA2, TLA3
	Neil C. Jones,

David W. Mount
	CO2,
CO3

	12
	Les. 23
	Maximum Likelihood Estimation
	TLA1, TLA3
	Neil C. Jones,

David W. Mount
	CO1

	
	Les. 24
	Calculate Maximum Likelihood of a Phylogenetic Tree with known history
	TLA1,

TLA2, TLA3
	Neil C. Jones,

David W. Mount
	CO2,
CO3

	                             (FINAL EXAM)


4.
Assessment Methods

4.1. Grading System
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Additional Support for Students

· Student Portal: http://studentportal.diu.edu.bd/
· Academic Guidelines https://daffodilvarsity.edu.bd/article/academic-guidelines
· Rules and Regulations of DIU https://daffodilvarsity.edu.bd/article/rules-and-regulation
· Career Development Center: https://cdc.daffodilvarsity.edu.bd/
· For general queries: http://daffodilvarsity.edu.bd/
6. Appendix-I
Consider (a) - (l) as PO1 - PO12 respectively

https://drive.google.com/file/d/16Bhc2bdaYo3v__FvGrfUD4tjuT0kfT6c/view?usp=sharing
