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Course Title
Fundamentals in Bioinformatics
 
Catalog description
Introduces basic concepts and techniques used in the analysis of biological data, as well as applications of computational techniques in biological applications. No background in biology is required. Students will learn biology concepts and vocabulary. The programming language R primarily will be used.

Prerequisite: 343, or permission from instructor.

Student Learning Objectives (to be added to syllabus handed out to students)

Upon successful completion of this course, the student will be able to:
· Discuss the contribution of computational methods to solve biological problems.
· Understand fundamental concepts of bioinformatics.
· Acquire hands-on experience using R for data analyses.
· Discuss various types of big data in biology.
· Acquire hands-on experience using bioinformatics resources, including PubMed for literature search and downloading biomedical data from various databases.

CSS Degree Student Learning Outcomes that this course contributes to (to be added to syllabus handed out to students)
A. Analyze a complex computing problem and to apply principles of computing and other relevant disciplines to identify solutions.
B. Design, implement, and evaluate a computing-based solution to meet a given set of computing requirements in the context of the program’s discipline.
C. Communicate effectively in a variety of professional contexts.
F. Apply computer science theory and software development fundamentals to produce computing-based solutions.

UWT Student Learning Goals that this course contributes to (to be added to syllabus handed out to students)
Inquiry and Critical Thinking
Students will acquire skills and familiarity with modes of inquiry and examination from diverse disciplinary perspectives, enabling them to access, interpret, analyze, quantitatively reason, and synthesize information critically.

Communication/Self-Expression
Students will gain experience with oral, written, symbolic and artistic forms of communication and the ability to communicate with diverse audiences. They will also have the opportunity to increase their understanding of communication through collaboration with others to solve problems or advance knowledge.

Suggested textbook: An Introduction to Statistical Learning with Applications in R, by James, Witten, Hastie and Tibshirani.  The pdf of this textbook is available for free from http://www-bcf.usc.edu/~gareth/ISL/.

Tentative Schedule and Topics Covered:
	Weeks
	 Topics Covered

	1
	Introduction to molecular biology.  
Big data in biology.

	2
	Review on probability and statistics.

	3
	Introduction to R.
Data exploration and visualization.

	4
	Regression analyses.
Using R to build regression models.

	5
	Gene expression data and analysis.

	6
	Personalized medicine: applications and methods.

	7
	Sequence analysis.  
Algorithms for sequence alignment.

	8
	Next generation sequencing technology and applications.

	9
	Graphs and networks.  
Systems biology.

	10
	Resources, databases and tools for biomedical big data.





