Chem/Bioinformatics Syllabus
Week 1-2: Introduction

09/08 – Lecture (522 Olney): Introduction to Structural Bioinformatics

09/10 – Lecture (518 Olney): Overview of Molecular Biology of proteins and RNA (Chapters 1, 5, 6 in Creighton)
09/15 – Lecture (522 Olney): Overview of Mathematical Statistics (Chapters 1-3 in Ewens)
Week 3: Local sequence alignments
09/20 – Lab (610 Olsen): SwissProt, GenBank, BLAST
09/22 – Lecture (518 Olney): Local alignments: Concepts and applications (Chapter 10 in Ewens)
Week 4: Global sequence alignments

09/27 – Lab (610 Olsen): ClustalW
09/29 – Lecture (518 Olney): Global alignments: Concepts and applications (Chapter 6 in Ewens)
Week 5: Protein secondary structure prediction

10/4 – Lab (610 Olsen):  PHD, PsiPred

10/6 – Lecture (518 Olney): Experimental methods and theoretical background (Chapter 5 in Creighton, Rost and Sander JMB 1993, Jones JMB 1999)
Week 6: RNA secondary structure prediction
10/11 – Lab (610 Olsen): Mfold, ViennaRNA 
10/13 – Lecture (518 Olney): Experimental methods and theoretical background (articles: Zimm & Bragg, Applequist and Damle, Turner PNAS 1986, Turner and Zuker JMB 1999, Gutell COSB 2002)
Week 7: Methods for determination of molecular structure and function 
10/18 – Lab (610 Olsen): PDB, Expasy
10/20 – Lecture (518 Olney): Determination of three-dimensional structure of proteins (Chapters 4 and 6 in Creighton)
Week 8: From sequence to function

10/25 – Lecture (518 Olney) and 10/27 – Lecture (518 Olney): Methods to infer structure/function from protein sequence and evolutionary information (review articles: A. Valencia, COSB; O. Lichtarge COSB 2002)
Week 9: Motifs and families

11/01 – Lab (610 Olsen): PFAM, RFAM
11/03 – Lecture (518 Olney): Protein domains and families (articles of S. Eddy et al. and J. Fernandez) and RNA families (articles of S. Eddy, R. Gutell, C. Bustamante)
Week 10-11: Introduction to protein folds and visualization
11/08 – NO CLASS (Friday class schedule)

11/10 – Lecture (518 Olney): Protein databases and structural parameters (articles of J. Thornton, Kabsch, for SCOP)
11/15 – Lab (610 Olsen): SCOP, CATH, Visualization of 3D structures (VMD)
11/17 – Lecture (518 Olney): Structural parameters (continuation) and protein architecture (Sections 6.2, 6.4 in Creighton)
Week 12: Prediction of tertiary folds in proteins

11/22 – Lab (610 Olsen): LOOPP

11/24 – No class (Thanksgiving Day)

11/29 – Lecture (518 Olney):  Principles of ab initio, fold recognition and homology modeling methods (Section VII in “Structural Bioinformatics”, ed. P. Bourne and H. Weissig)
Week 13: Protein-protein interactions
12/01 – Lecture (518 Olney): Experimental techniques (yeast 2-hybrid) and Theoretical approaches (review Valencia and Pazos COSB 2003, D. Eisenberg et al.)
12/06 – Lab (610 Olsen): DIP
Week 14: DNA microarrays

12/08 – Lecture (518 Olney): Experimental set-up and analysis tools (Domany et al., PNAS 1999)
12/13 – Lab (610 Olsen): CTWC of Domany et al.
GRADING
LECTURE (60% of overall grade)

Weekly assignments (40%): handed out each Tuesday. Due next Tuesday at the beginning of the lecture.

Final project (50%): Each student will be assigned a different protein or functional RNA towards the midpoint of the course. Annotate it with information of relevance to bioinformaticists and biologists using the tools learned in the course. 
Attendance (10%)

LAB (40% of overall grade)

Exercises (90%)

Attendance (10%)
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