	CHEM 324              Structural Bioinformatics            Spring  2008


A century-long scientific program to understand genetic information and molecular structure has transformed Biology and Chemistry in the 21st century from a purely laboratory-based science to a computational science as well.  Structural Bioinformatics is the application of computational methods to the management and analysis of biological structural information at the molecular scale.  This information includes a global view of DNA sequence, RNA expression, protein interactions, and molecular conformations.
CHEM 324 is a practical, hands-on approach to the representation and analysis of biological sequences and structure.  There will be practical assignments utilizing the tools described. While no computer experience or programming skills is required, prior exposure to personal computers and the Internet is essential.  Familiarity with the molecular structure of proteins and nucleic acids is also useful.
Instructor:

•
Stephen Sontum   MBH 447,  (x5445,  sontum@middlebury.edu 
•
Office hours:        11:00-12:00 am and 1:30-4:30 pm Tuesdays or when in
Class time:

•
Lecture
MBH 117  TH 9:30 – 10:45 am
•
Laboratory
MBH 117    H 1:30 –   4.15 pm

Texts:

•
Genomics, Proteomics, & Bioinformatics  by Campbell and Heyer

•
Developing Bioinformatics Computer Skills  by Gibas and Jambeck

Useful Web Sites:

Books:

•
Class Web Page:
http://cat.middlebury.edu/~chem/
•
Text book genomics:
http://www.geneticsplace.com/ 
•
Text book bioinformatics:
http://bio.oreilly.com/ 
•
Davidson web site
http://gcat.davidson.edu/ 
Data bases:

•
Protein Data Base:
http://www.rcsb.org/pdb/
•
UniProt
http://www.pir.uniprot.org/ 
•
Expasy
http://us.expasy.org/
•
EMBL-EBI 
http://www.ebi.ac.uk/Databases/
•
NCBI
http://www.ncbi.nih.gov/ 
Programing:

•
Perl:
http://www.perl.com/
•
BioPerl:
http://bioperl.org
•
Learn Perl:
http://learn.perl.org/
•
Perl documentation
http://perldoc.perl.org/ 
Objectives:

•
To learn about Molecular Modeling and Scientific Visualization

•
To gain practical experience with Perl, a programming language widely used in molecular biology, web programming, and text processing.
•
To understand and apply various algorithms and statistical tests to analyzing DNA, RNA and protein, and DNA microarray data found in the NCBI and EBI data bases.
•
To effectively communicate the results of your Special Project using web based tools.
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Grading:

Homework/Laboratory/Discussion
50%

Examination: 1 Midterm
25%
Term Project and Presentation
25%
•
Your homework/discussion graded will be determined by how you lead our class through assignments, by your notebook presentation (
Neatness - Orderly - Readable - day by day account), participation in class (questions asked as well as solutions given), and attendance.

Your Notebook:
•
Get a 3-ring binder / paper / dividers for this course

•
5 Sections must be kept up to date

Daily Table of contents - 
Date & approximate time on computer; Activity, Problems, Questions, Solutions

Processing/Analysis Notes -
this section will become your processing log for your projects: computer files used and their content, types of problems and solutions, time stamps and hours worked per day, etc.....

Lecture and Reading Notes - 
Your lecture notes and notes you take while reading.

Handouts -
handouts only

Homework - 
Homework handouts, homework solutions, and homework printouts (if required belong in here too).
Course Project and Presentation:
•
Your project is the main focus of this course.  It should be a investigation of a research problem in bioinformatics.  Generally speaking, projects should propose a method for solving a specific bioinformatics problem and then evaluate how well the method performs. Sample topics include analysis/characterization of X in a large data set, prediction of X for a given structure, simulation of X for a sequence or structure, and so on ... Where X could be a structural feature of a molecule, a gene, a protein, the interaction of molecules, a disease, a specific technique, a SNP profile  etcetera …. 

•
A one-page written project proposal should be submitted.  The proposals should include enough detail to convince a reader that you've found a good problem, you understand how hard it is, you've mapped out a plan for how to attack it, and you have an idea about which experiments you might run to test the success of your implementation.

•
Each student  will give a 5-10 minute talk to present his/her course project proposal to the class (with web slides and/or other props).  You should be sure to convince us that: 1) you are addressing an important problem, 2) you understand various approaches to the problem, 3) you have found an interesting approach to attack the problem, 4) you have a specific, detailed plan, and 5) you will know when you are done. 5-10 minutes is a very short amount of time. So, please come with a presentation that is concise and to-the-point.  You probably want to use around 6 slides following the outline above.

•
The last two weeks will be devoted to your presentations 1 hr per person (30 min pres. & 30 min Q&A) With your permission I would like to publish your pages on the Middlebury Web site
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Course Schedule: CH Campbell&Heyer  GJ Gibas&Jambeck
	Date
	Day
	Topics
	Reading
	Comments

	Feb 12
	T
	Introduction to Bioinformatics
	GJ 1-2
	Read after lecture

	Feb 14
	H
	What’s wrong with my child Lab and Lec
	CH1, CJ 6
	NCBI introduction

	Feb 19
	T
	What’s wrong with my child Discussion
	CH1, GJ 6
	Project Consultation

	Feb 21
	H
	How are genomes sequenced. Lab and Lec
	CH2, GJ 7
	BLAST

	Feb 26
	T
	Genomic data mining; Discussion of CH 2
	CH2, GJ 11
	Project Proposal Due

	Feb 28
	H
	Protein Structure
	GJ 9
	VMD tutorials

	Mar 4
	T
	Proteomics conserved domains
	GJ 9
	VMD tutorials

	Mar 6
	H
	Proteomics phylogenetic trees
	CH6, GJ 11
	Proteomics

	Mar 11
	T
	Discussion CH 6 and Web page design
	CH6, GJ 11
	Proteomics

	Mar 13
	H
	Web Page Design  Lab and Lec
	5 Proj. slides
	Web Pages

	Mar 18
	T
	Pairwise Sequence Alignment
	Needleman
	Dot plots

	Mar 20
	H
	Proposal Presentations
	Waterman
	Project Web Page Due

	Mar 25
	T
	spring break
	recess
	get a suntan

	Mar 27
	H
	spring break
	recess
	relax

	Apr 1
	T
	Homology Modeling
	GJ 10
	Take Home Exam

	Apr 3
	H
	Homology Modeling  Lab and Lec
	GJ 10
	Swiss PDB modeller

	Apr 8
	T
	Homology Modeling Discussion
	GJ 10
	Take Home Exam due

	Apr 10
	H
	Homology Modeling Evaluation
	GJ 10
	Expasy

	Apr 15
	T
	Perl Programing
	GJ 12
	

	Apr 17
	H
	Perl Programing Lab and Lec
	GJ 12
	Regular expressions

	Apr 22
	T
	Perl Programing
	GJ 12
	

	Apr 24
	H
	Perl Programing Lab and Lec
	GJ 12
	Project in Lab

	Apr 29
	T
	Microarrays
	GH 4
	

	May 1
	H
	Genome expression Microarrays
	GH 4
	Project in Lab

	May 6
	T
	Cancer classification Microarrays
	GH 5
	

	May 8
	H
	Presentations
	
	Presentations
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