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BIOL/EVSC 0368 Fall 2008 
Introduction to Bioinformatics 

Instructor:  
Dr. Hong Qin  
Office: Milbank Hall Room G11;   Phone: 8792
E-mail:  hong.qin@tuskegee.edu




 
Class Hours/Room: 
  Lectures   9:30 ~ 11:00 AM, Tuesday and Thursday, 
  Lab : 

Session 1 1:00 ~ 3:00 pm, Thursday 

       
Session 2, time will be determined on the first lecture day. 


Students can attend either lab session. 
  Location: Brimmer Hall 103


Credits: 4 
Prerequisites:  

One of these 2 math-related courses (MATH 107 or BIOL 202).
One of these 3 genetics-related courses (BIOL 230, BIOL 250 or PLSS/BIOL 309).

Or by instructor’s permission.
Office Hours/Room:  
2:00 PM ~ 5:00 PM, Monday and Tuesday, and by appointment, Milbank Hall Room G11
 

Course Description

Bioinformatics is a new field from the synergy of biology, computer science, and statistics. The major theme in bioinformatics is to integrate and to study the enormous quantities of sequence, structural data, gene expressions and molecular interaction data that are being generated by genome sequencing projects and other molecular biology efforts. Bioinformatics tools are developed to reveal fundamental mechanisms underlying biological problems related to the structure and function of macromolecules, biochemical pathways, disease processes, and genome organization.

This entry-level course will focus on the conceptual understanding and give a broad view of bioinformatics to students with various backgrounds. Topics include biological databases, sequence similarity, machine learning, phylogeny, motif discovery, comparative genomics, structure genomics, and micro-array technologies. 
A parallel computer lab session will be provided, but no prior programming skill is required.  The lab is designed to improve students’ understanding of newly learned concepts. Students will also be exposed to popular bioinformatics software, especially open-source ones.  

A key component of this course is to focus on the training of “computational thinking”, which is a skill set that enables students to tackle problems by taking advantage of computing methods. 
Overall, this course emphasizes the conceptual understanding of bioinformatics and teaches students some basic skills of bioinformatics and computing. The instructors will do their best to make the learning process as interesting as possible, but the students are expected to spend a good deal of effort on their parts.  We will have to work together to make this course a fulfilling learning experience. 
Learning Outcomes
· Understand the major concepts of bioinformatics and genomics.
· Be able to read and understand research publications in bioinformatics and genomics. 

· Be able to search PubMed using advanced options. 

· Be able to do sequence search using NCBI blast package. 
· Be able to generate and interpret phylogeny using MEGA. 

· Be able to analyze protein structure using SWISS-PDBViewer.
· Be able to analyze sequence motifs using WebLogo.
 

Course Requirements

A basic understanding of modern biology and some training in quantitative sciences are required. The class will meet twice a week, with each session for 1.5 hours. Every student is expected to attend every class and to participate in discussion.

 

Weekly assignments are for students to become familiar with the subjects and will be discussed in class. For graduate students, there will be extra assignments and a final project. Graduate students should choose their topics for final projects before mid-term. The final project is due at the last week of lecture. Final projects can be completed in a group of two or individually. Projects The last day of the class is for the project oral presentation. 
 

Academic Honesty 

Any duplicate or near duplicate homework assignment submissions will result in a zero (0) grade in that assignment for all students involved and may result in a failure for the entire course. Students may collaborate on assignments in general terms, but they should individually complete each assignment. Exams are to be done individually. Inappropriate contact during an exam will be considered cheating and will be processed according to the Tuskegee student handbook.
Textbook:
Jin Xiong, "Essential Bioinformatics" (2006), Cambridge University Press; ISBN: 0-521-60082-0 

Class website: 
http://bioinformatics.org/ctls
References:
Many reference will be on-line or given in electronic versions. 

 
Grading for undergraduate students

20% Homework 
20% Lab 
25% Midterm exam

30% Final comprehensive exam

5%   In-class quizzes and participation in discussions

Grading for graduate students
20% Homework 
20% Lab 
10% Final project 

20% Midterm exam
25% Final comprehensive exam
5%   In-class quizzes and participation in discussions
Schedule in Fall 2008.
	Wk1
	8/28Thu
	Introduction

A survey will be conducted for students’ background knowledge. 

	WK2
	9/2Tue
	Lecture 1 Ch2 Biological database (Abstraction)

Relational database, MySQL demonstration, Genbank format, FASTA format



	
	9/4Thu
	Ch3 Pairwise sequence alignment;

Dot matrix; Dynamic Programming; Gap penalty; Scoring matrices, evaluation of alignment

	
	9/4Thu 


	Lab 1, Computer basics; NCBI Pubmed search using tags;

Homework 1 is given. (Cover key topics in chapter 2-3).

	WK3
	9/9Tue
	Ch3, continuted. 



	
	9/11Thu
	Ch4 Database similarity search (with focus on NCBI Blast)



	
	9/11Thu
	Lab 2, NCBI databases; Sequence alignment (Dot matrix, dynamic programming) 

Homework 2 is given.

	WK4
	9/16Tue
	Ch5, Multiple sequence alignment;   
Clustal demonstration (or MEGA);



	
	9/18Thu
	Ch6 Profiles and Hidden Markov model; 

Homework 1 is due at the start of the class. 



	
	9/18Thu
	Lab 3, NCBI Blast; Multiple sequence alignment; 



	WK5
	9/23Tue
	Ch6 Profile BLAST; Ch7 Protein motifs and domain prediction; WebLogo demo. 



	
	9/25Thu
	Ch12 Protein structure basics; Ch13 Protein structure visualization, comparison, and classification. SwissPDB Viewer demo. 

Homework 4 is given.


	
	9/25Thu 
	Lab 4,  NCBI  profile blast; Pfam demo;  

	WK6
	9/30Tue
	Ch14 Protein secondary structure prediction; 

Homework 3 is due at the start of the class.

Homework 5 is given.

	
	10/2Thu  


	Ch15 Protein tertiary structure prediction;

	
	10/2Thu 


	Lab 5, Swiss PDB view introduction

	WK7
	10/7/Tue 


	Ch16 RNA structure prediction; Review of structure analyses;

Homework 4 is due at the start of the class.

Homework 6 is given.

	
	10/9Thu; 


	Lab 6, SwissPDB Viewer; protein 2nd structure prediction

	
	
	Lab 7, advanced SwissPDB Viewer; protein 3D prediction; 

	WK8
	10/14Tue
	Ch8 Gene prediction

	
	
	Ch9 Promoter and regulatory element prediction; 

Homework 7 is due at the start of the class.

	
	
	Review for midterm and go over homeworks.


	
	10/16
	Midterm (no lab)

	WK9
	10/23Tue
	Ch10 Phylogenetics basics (basic molecular evolution)

Graduate students are expected to submit their topics as final project

	
	10/25/Thu
	Ch10 continued, basic of phylogenetic trees

Homework 8 is given.

	
	10/25/Thu 
	Lab 8,  display trees in newick format in MEGA

	WK10
	10/30Tue
	Ch11 Phylogenetics tree construction (distance)

	
	11/1Thu
	Ch11 tree construction (UPGMA, neighbour-join) 

Homework 8 is given. 

	
	
	Lab 9, advanced MEGA

	WK11
	11/6Tue
	Ch11, maximal parsimony, maximum likelihood, bootstrap

	
	11/8Thu
	Ch17 Genome mapping, assembly , Genome comparison

Orthologs and paralogs; 

Homework 9 is given.

	WK12
	11/13Tue
	Ch 18 Functional genomics

	
	11/15Thu
	Ch19 Proteomics

Homework 10 is given

	WK13
	11/25Tue
	Thanksgiving recess

	
	11/27Thu
	Thanksgiving recess

	WK14
	12/2Tue
	Student presentation

	
	12/4Thu
	Final review





































































