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	Spring 2010
	Syllabus
	Spelman College

	Biology 491L: Applied Bioinformatics
(2.0 credits)


 (
Catalog Description: 
Biology 
491L is a 2.0 credit elective course for first year students who have completed the first semester NGRI course (Bio 110 NGRI lab), or advanced Biology majors who are interested in developing their bioinformatics skills.  The course focused on genomic structure and evolution, and the use of standard bioinformatic tools in the context of a semester-long genome annotation project.
)	




Course Meeting Time:		R 12:00-1:50 pm

Course Meeting Location:  TAP 223

Course Instructors

Hong Qin												Charles Hardnett	
Biology Department										CIS Department
Email: hqin@spelman.edu								Email: hardnett@spelman.edu
Phone: x5757											Phone: x5880				
Office: SCI 270											Office: TAP 219
Office Hours: TBA, by appointment						Office Hours: TBA, by appointment

Course Description
Biology 491L is a project-based elective course that introduces bioinformatics, a relatively new branch of science harnesses the power of computers to assist in processing the vast amount of information the genomic sciences give us about organisms.  The concepts you learn and software you use in this course will bring much of the known information about the genetic blueprints of organisms to your fingertips.

This course will introduce you to the foundations of bioinformatics, namely, genes, gene products and genomes.  You will learn how to use powerful bioinformatic tools to analyze a bacteriophage genome and discover novel features that may have never been described before.  The genome we will analyze is a mycobacteriophage discovered last semester by students in Bio 110-05.  Between the end of fall semester and the beginning of spring semester, a purified preparation of this Mycophage DNA was delivered to the Los Alamos National Laboratory (LANL) for DNA sequencing.  In this course, you will use a variety of bioinformatics tools to analyze its genome organization, map gene locations, identify potential gene products, and place genes into families by comparing its genes to other mycobacteriophage genes in various databases.  While the first part of this project was conducted in the wet lab, or in situ, the activities in this course will all occur in silico (on the computer)!

Prerequisites
Biology majors are expected to have successfully completed Bio 125, or Bio 110-05 (NGRI section), or must obtain permission to register for this course from the instructors.

Goals
The goals of Biology 491L are to help you:
· work effectively with your peers to explore biological concepts at molecular and genomic levels.
· demonstrate skills in analysis and critical thinking to solve problems and apply scientific knowledge.
· demonstrate skills in designing and implementing analysis of a novel genome using contemporary bioinformatics tools, strategies and databases
· use and interpret genomic sequences and bioinformatic data
· access, evaluate and use the primary scientific literature as a learning resource.
· effectively communicate an understanding of scientific and experimental concepts in the format of a comprehensive scientific report.
· demonstrate understanding of molecular evolution as it reflects adaptation in the relationship of structure and function at the molecular level.



Course Resources

Textbooks
The major reference text for this course is the NGRI Phage Resource Guide, Part II.  This resource will be provided by your instructors.  In addition, you may find the following introductory biology textbook helpful for background information about viruses and genomics:

Course Website
http://www.bioinformatics.org/ctls/
http://www.bioinformatics.org/ctls/wiki/Main/BIOL491L 

Additionally, some materials and information will be provided at the WebCT. All students registered for Bio 491L must have an active WebCT account.  We will be using a WebCT site for this course as our major means of dissemination of information. You will be expected to log in on a regular basis to obtain any necessary materials for this course. 

SEAWiki
All students registered for Bio 491L must have an account on the NGRI SEAWiki.  This wiki supports course activities by providing all necessary software applications, updates and instructions for course applications, and lots of good background information relevant to the course project.  In addition, it supports a communication network for all students and instructors at the twelve participating institutions – a great source of ideas, troubleshooting and information is available by participating in this network of scientists! The SEAWiki may be found at http://www.hhmi.org/seawiki/

Bioinformatic applications
We will be using several different computer applications to conduct genomic analysis.  Below is a list of the applications we will use.  These applications will be provided to you by the course instructors.  While most of them are accessible over the web, some must be loaded locally onto individual computers.  You may access the computers in the lab or you may speak to your instructors to arrange having the software loaded onto your personal laptop.

Primer3 – This program assists in designing primers corresponding to low confidence regions of the genome that remain to be finished.  Primer3 can be accessed  from the web at http://frodo.wi.mit.edu/

Glimmer & GeneMark – These program analyzes genomic sequences to identify potential genes, based on an algorithm that distinguishes potential coding regions from noncoding regions.  This application is primarily used to analyze prokaryotic genomes.

tRNA Scan – This program analyzes genomic sequences to identify potential tRNA genes.

GBrowse – This application is a viewer that allows simultaneous viewing of the output of Glimmer, GeneMark, and tRNA Scan programs. To open GBrowse, you must access the Annotation Workflow at http://harbor.sea.hhmi.org/sea_workflow.  Once you log onto the workflow, you will be able to upload your genomic sequence, analyze it with Glimmer, GeneMark, and tRNAScan, and view your results.

Apollo – This program allows you to annotate regions of the genome. Apollo runs within GBrowse, so it will be easy for you to move back and forth between Apollo, Glimmer, GeneMark, and tRNA Scan.

BLAST – This is a powerful sequence analysis tool that compares your sequence of interest with other sequences from a database (e.g. Genbank) to identify similarities or homologous sequences.  BLAST stands for “Basic Local Alignment Search Tool.”  Both nucleotide (DNA) and amino acid (protein) sequences may be analyzed with BLAST.  BLAST can run within GBrowse, so it will be easy for you to conduct BLAST searches on regions of interest within your genome.

Genbank – This is an online searchable database containing all gene sequences, protein sequences and structures that have been characterized.  The database includes data for eukaryotic organisms (including the entire human genome), prokaryotic organisms such as the Bacteria and Archaea, and viruses.  Over 60 mycobacteriophage genomes have been sequenced to date and all of these are available in Genbank. Genbank can be accessed within GBrowse, or accessed directly at http://www.ncbi.nlm.nih.gov/Genbank/

Phamerator – This program is designed specifically to analyze bacteriophage genomes by a group of investigators at the University of Pittsburgh. Phamerator compares genes from different bacteriophage isolates to identify gene families (called “phamilies”).  Phamerator runs within a Linux virtual machine that must be loaded onto your local workstation.

Python – This is a computer programming language that is used for many purposes. Python has become a very popular programming language for bioinformatics. We will be using Python to learn about the algorithms and techniques that are employed by the tools we are using this semester. Python can be downloaded for FREE for any computer at http://www.python.org. There is also a lab manual that we will base some exercises on at http://www.pasteur.fr/recherche/unites/sis/formation/python/index.html (google it using "Python course in Bioinformatics"). There is a PDF file that you can download at this site also.


Grading
Progress Reports (70%)
Since this class meets only once a week, much of the project work will be conducted outside of class time.  Students will make regular reports on their progress at various stage s of the project.  Two oral reports will be scheduled during the semester (20 pts. each).  The class will work collaboratively to prepare a poster for Spelman’s Research Day on 3 April.  A written final report will be submitted at the end of the semester (30 pts.).

Assignments and Quizzes (30%)
Attendance will be monitored each week.  In class assignments, quizzes, and homework assignments will be administered to check your knowledge of basic concepts and application of bioinformatic skills.  Assignments may be conducted in groups or individually.  Unannounced quizzes will be administered in the first ten minutes of the class period.  There will be no make up for missed quizzes. You must keep up with the reading for this course to be successful on assignments and quizzes.

Point Distribution

Assessment	Points
Grading Scale
A	94	-	100
A-	90	- 	93.9
B+	87	-	 89.9
B	84	-	 86.9
B-	80	-	 83.9
C+	76	-	 79.9
C	70	-	 75.9
C-        	    67   - 69.9
D+	64	-	 66.9
D	60	-	 63.9
F	0	-	 59.9
Oral report 1	15%
Oral report 2	15%
Poster preparation	10%
Written report	30%
Assignments and Quizzes	30%
	100%

Final Grade Calculation

Your final grade for the course will be based on a percentage calculated by tallying your total points for all course assignments.  Throughout the semester, please note that your performance on all course assignments, quizzes, and exams will be recorded as the number of total points earned (NOT as a letter grade!).

Your final letter grade will be based on the standard grading scale for all courses offered in the Biology department.


Course Policies
Attendance and On-time Policy
Class will begin promptly on the hour and will end on time.  You should be in the lab, ready to begin at the start of class and should remain engaged in class activities until the period is over.  You should expect to spend time outside of class reading, researching study questions, and preparing class assignments; a reasonable estimate is two hours of study time for each hour of class time.  All assignments must be submitted by 5 pm on the due date in order to receive credit.  Often a quiz or other graded assignment will be administered at the beginning of class.  Any quizzes or assignments you miss due to an unexcused absence or lateness cannot be made up and will count as a grade of zero.    Attendance and participation in all class periods is required.  More than 2 absences during the course of the semester may result in a grade reduction in the course.  After 2 class absences, students will begin to lose 1 point from their FINAL grade for each subsequent absence. 

Make Up Policy
All assignments must be completed and turned in by the designated deadline in order to be considered for full credit.  Assignments that are incomplete or turned in late may receive zero credit. There will be no extensions or makeup assignments except in the case of emergencies such as a major illness or death in the family.  In all cases, appropriate documentation of the emergency circumstance must be provided by the student.  If an emergency arises or an absence is required, please contact me by phone or email to let me know of the situation as soon as possible.  Absences for more than one week require appropriate documentation from the Academic Dean's Office.

Grade Change Policy
Any requests for adjustment of grades or exam scores must be submitted in writing not less than one week after the assignments have been returned.  In all cases, the entire assignment will be reevaluated and a revised grade (higher or lower) will be assigned if warranted.  All grade reassignments are final.

Final Grade
Your course grade will be determined as a percentage of the total points available. There will be no curves or extra assignments. Your grade will be what you have earned throughout the semester.

Academic Honesty
We expect you to adhere to the highest standards of academic integrity and honesty. At the heart of Spelman College’s mission is academic excellence, along with the development of intellectual, ethical and leadership qualities.  These goals can only flourish in an institutional environment where every member of the College affirms honesty, trust, and mutual respect.  All members of the academic community of Spelman College are expected to understand and follow the basic standards of honesty and integrity, upholding a commitment to high ethical standards.   Students are expected to read and abide by the Spelman College Code of Conduct (see the current Spelman College Student Handbook) and are expected to behave as mature and responsible members of the Spelman College academic community.  Students are expected to follow ethical standards in their personal conduct and in their behavior towards other members of the community.  They are expected to observe basic honesty in their work, words, ideas, and actions.  Failure to do so is a violation of the Spelman College Academic Integrity Policy.  Violators will be subject to the sanctions outlined in the Spelman College Bulletin.  We will immediately report, in writing, any incident of academic dishonesty to the Office of the Academic Dean.

Cell Phones and Text/Instant Messaging
Cell phones must be powered off or placed in vibrate/silent mode.  However, students are not permitted to respond to any messages or phone calls during class time as this disrupts the learning environment. If you are expecting an important call that must be attended to, check with the instructor before class begins. Instant messaging and monitoring of email will not be allowed on the lab computers. Your full attention needs to be devoted to class. Instant messaging and monitoring of email will not be allowed during classes. If students are caught answering phone calls, text or instant messaging during class-time, or surfing internet for non-class related activities, for each violation, half a point will be deducted from their FINAL grade. 

Disabilities
Spelman College is sensitive to the special needs of students with disabilities.  Any student who feels she may need an accommodation based on the impact of a disability should contact the Office of Disability Services privately to discuss her specific needs.  Please contact the Office of Disability Service at 404- 270- 5289 in MacVicar Hall to coordinate reasonable accommodations.

Pregnancy Statement
The College recommends that any student who is pregnant and enrolled in any laboratory and/or physical activity get written permission from her attending physician before participating in any laboratory and/or physical activity for the course. Please refer to the Student Handbook (pg. 32) for the College's policy statement on Students with Serious Medical Conditions.

Academic Integrity Statement

At the heart of Spelman College’s mission is academic excellence, along with the development of intellectual, ethical, and leadership qualities.  These goals can only flourish in an institutional environment where every member of the College affirms honesty, trust, and mutual respect.  Students are expected to read and abide by the Spelman College Code of Conduct (see the current Spelman College Student Handbook), and are expected to behave as mature and responsible members of the Spelman College academic community. We expect you to adhere to the highest standards of academic integrity and honesty.  Cheating and plagiarism are serious breaches of academic integrity and will be dealt with harshly. 

Cheating involves offering or accepting unsanctioned assistance on any coursework (e.g. from co-enrolled or previously enrolled students), or utilizing unsanctioned resources (e.g. concealed notes, text messages) to complete course assignments and/or examinations.  Offering or accepting information about an examination prior to or during the exam period is a form of cheating.  Be sure that you understand what cheating is, so that you can avoid it.  If you have questions about cheating, it is your responsibility to address them with the course instructor.  Any student involved in an incident of cheating will receive an automatic zero for that particular assignment, quiz or exam. Additionally, at the discretion of the instructor, the student may receive a lowered or failing grade for the course.  In all cases, a letter detailing the incident will be submitted to the student's permanent academic file, and may also be referred to the Office of the Academic Dean for further disciplinary action.

It is very important that you understand that plagiarism (using the words or ideas of others without giving proper credit) is a form of cheating. Using information, data or ideas from other people without acknowledging proper credit is a form of plagiarism.  Using information, data or ideas from published and/or electronic sources without acknowledging proper credit is also a form of plagiarism.  Be sure that you understand what plagiarism is, so that you can avoid it.  If you have questions about plagiarism, it is your responsibility to address them with the course instructor.  Any student involved in an incident of plagiarism will receive an automatic zero for that particular assignment or report. Additionally, at the discretion of the instructor, the student(s) may receive a lowered or failing grade for the course. In all cases, a letter detailing the incident will be submitted to the student’s permanent academic file, and may also be referred to the Office of the Academic Dean for further disciplinary action.



----------------------------------------------------------------------------------------------------------------------

By my signature below, I acknowledge that I have read and understand the Academic Integrity Statement for this course.


____________________________________		
Printed Name


____________________________________	________________
Signature	Date
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