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Course Proposal Submitted to the COS Curriculum Committee

1. COURSE NUMBER AND TITLE:  BINF 450 Bioinformatics for Life Sciences

Course Prerequisites: BIOL 213 and either BIOL 482 or CHEM 463/BIOL 483
Catalog Description: (4:3:3) The use of bioinformatics has become pervasive throughout the life sciences.  This course will teach the students how to understand the basis of and use of bioinformatics software in database searching, sequence analysis, gene identification, genomics, protein structure and phylogeny. 
2. COURSE JUSTIFICATION:

There exist no courses in the curriculum geared toward training life science students in the use of bioinformatics software. This knowledge will help prepare the students for work in other courses, to work in research labs, and to gain skills that would be useful in graduate education and the job market.

Course Objectives:

This course will teach the students how to understand the basis of and use of bioinformatics software in database searching, sequence analysis, gene identification, genomics, protein structure and phylogeny. There will be a lecture component where the students will learn about the types of problems that can be addressed, the software available and how to use the software.  Emphasis will be placed upon using the software correctly which requires an understanding of some of the principles and assumptions behind the software.  There will be a computer laboratory component where the students will have hands-on experience with the software to answer scientific questions.
Course Necessity:

There is a need to train students on how to use the software for understanding the molecular basis of life sciences.  These skills would be useful if the student pursues research, graduate school, or a job in the life sciences.

Course Relationship to Existing Programs:

This course would be taken by students in the life sciences including biology, biotechnology, biochemistry, and environmental science.  

Course Relationship to Existing Courses:

The existing course BIOL 580 “Computer Applications for the Life Sciences” is focused on advanced topics and assumes some prior familiarity with computer applications. The proposed course BINF450 assumes little or no experience with computational approaches. 
3. APPROVAL HISTORY: none
4. SCHEDULING AND PROPOSED INSTRUCTORS:
Semester of Initial Offering:  Fall 2008
Proposed Instructors: Saleet Jafri, Iosif Vaisman, or Pat Gillevet
5. TENTATIVE SYLLABUS: See attached.

BINF 450 Bioinformatics for the Life Sciences Fall 2008
Course Time: TBA 

Location: TBA 

Instructor: TBA

Textbook: Bioinformatics: A Practical Guide to the Analysis of Genes and Proteins (Hardcover)
by Andreas D. Baxevanis (Editor), B. F. Francis Ouellette (Editor)
Course Description: 
This course will teach the students how to understand the basis and use of bioinformatics software in database searching, sequence analysis, gene identification, genomics, protein structure and phylogeny. There will be a lecture component where the students will learn about the types of problems that can be addressed, the software available and how to use the software.  Emphasis will be placed upon using the software correctly which requires an understanding of some of the principles and assumptions behind the software.  There will be a computer laboratory component where the students will have hands-on experience with the software to answer scientific questions.
Prerequisites: BIOL 213 and either BIOL 482 or CHEM 463/BIOL483
Grading Policy: 
Homework and Class Discussion 40% 
Midterm Exam 30% 
Final Exam 30% 

Homework will be assigned approximately weekly during the semester. It will include readings from the literature and text as well as exercises. These will be discussed in the following class. They will be due two weeks after they are assigned. Late homework will not be accepted. At the end of the semester there will be a final exam. 

Academic Honesty Policy: Academic dishonesty will not be tolerated. This includes cheating, plagiarism, and falsification of academic records. That being said, you can help each other out on the homework (this does not mean that you can copy each other's homework). 
Calculators: You may use calculators in this class. 

Sage Advice: If you want to do well in course: 1) Do all the homework. 2) Ask questions in class or make an appointment to see one of the instructors. 3) If you are having difficulty doing the homework, be sure to see the instructor for additional help. 

Course Schedule: 

Week 1 - Overview of Bioinformatics 
Week 2 - Collecting and Storing Sequences 
Week 3 - Alignment of Pairs of Sequences
Week 4 - Probability and Statistical Analysis of Sequence Alignments
Week 5 - Multiple Sequence Alignment
Week 6 - Sequence Database Searching
Week 7 - Phylogenetic Prediction 
Week 8 - Midterm Exam
Week 9 - Prediction of RNA Secondary Structure
Week 10 - Gene Prediction 
Week 11 - Protein Structure Prediction 
Week 12 - Genome Sequencing
Week 13 - Genome Analysis
Week 14 – Review for Final Exam
Final Exam Period - Final Exam 










