
BIOL 568: Bioinformatics 
Computational Analysis for Biologists 

 

BIOL 568 - Spring 2005  
Instructor: Scott Kelley ; Office Hours by Appointment  
Day/Time/Location/Credits: Monday and Wednesday; 11:00 AM Ð 1:30 PM; 
LS126; 3 Credits  

Grading: Total 400 points  
60% (240pts) Lab (including Lab practical) and Quizzes; 10% (40pts) Midterm; 
20% (80pts) Paper; 10% (40pts) Final Programming Project. 

Computational resources limit enrollment to 18 students. Additional students 
wishing to take the class must provide their own laptop and receive permission of 
the instructor.  

LS126 Open Hours Spr ing 2004: M 8-11AM; Tu 8-11AM; W 2-6PM; Th 6-
9PM; and F 8AM -Noon. 

Textbooks: Bioinformatics for Dummies; How to Think like a Computer 
Scientist, Learning with Python 

 

General Course Overview 

This course is designed for biology students who wish to quickly develop 
practical Bioinformatics skills relevant to biological studies, with an emphasis on 
biological sequence analysis. This course include hands-on learning in a 
lecture/lab format. The first part of each class will include a short lecture (30-45 
minutes) on Bioinformatics concepts or programming language basics. The rest of 
the class will then be spent practicing on the computer. The professor will be 
available during the lab time to provide additional instruction and help students 
debug their code during the completion of in-class exercises or class projects. 
Students will also be encouraged to help one another with concepts and exercises. 
Instruction methods will include group-learning approaches approximating 
industrial models, particularly the “Extreme Programming” approach.   
 
There will be two parts to the course: 

Part 1: Bioinformatics Tools and Concepts 
 Part 2: Useful Programming skills for biologists 
Part 1 of the course will cover ESSENTIAL TOOLS for biologists, including: 
 



National Center for Biotechnology Information Resources: 
 
Pubmed, BLAST, PSI-BLAST, Entrez, Genomics, Sequence Databases, Sequin  
 
Sequence Manipulation, Sequence Alignments, Phylogenetics: 
 
CLUSTAL W, BioEdit, PAUP*, Phylip, Mr. Bayes, Arlequin, Treeview   
 
Modelling Software, Protein & RNA: 
 
Python Molecular Viewer (PMV), Protein Explorer, MFOLD RNA structure 
prediction 
 
Part 2 of the course will cover USEFUL PROGRAMMING SKILLS  for 
biologists. 
 
This second part of the course will introduce programming concepts and teach 
them in the easy-to-learn Python programming language used heavily in 
Bioinformatics.  
 

NO BACKGROUND IN PROGRAMMING NECESSARY! 
 
Assuming no prior programming experience, the course will teach programming 
skills and tasks handy to biologists in many fields. The focus will be on ÒparsingÓ 
sequence databases, but the course will cover other topics like crunching numbers 
and searching online databases. 

Programming Language 
The course will use the Python programming language, a powerful object-
oriented programming language used widely in Bioinformatics and in thousands 
of Òreal-worldÓ business applications including Google. Python is an ideal 
teaching language. ItÕs simplified syntax greatly reduces time spent fixing errors 
(a big stumbling point for novices). The course will focus on programming 
fundamentals (i.e., variables, loops, functions, and classes) in a language that has 
proven to be a terrific pedagogical tool. At the 2001 Python conference, the 
teacher of an introductory public high school programming class reported that 
switching from C++ to Python allowed students to master twice concepts in half 
the time with a 50% increased retention rate of students.  

 



 
Textbooks 

Part 1: Bioinformatics for Dummies (BFD) 
Part 2: How to Think like a Computer Scientist Learning with Python (HTCSLP) 

Lecture Schedule 

 

Date   Topic Reading Exercise/Project 
Jan 24 Course Introduction; Searching Pubmed BFD Ch.2  Lab1 

  26 Nucleotide Sequence Databases BFD Ch.3 Lab2 

 31 Protein and Specialized Databases BFD Ch.4 Lab3 

 Feb 2 Working with a Single DNA Sequence BFD Ch.5 Lab4 

  7 Working with a Single protein Sequence I BFD Ch.6 Lab5 

  9 Working with a Single protein Sequence II  Lab6 

 14 Similarity Searches on Sequence Database BFD Ch.7 LABS 1-6 Due, Lab7 

  16 Comparing Two Sequences BFD Ch.8 Lab8 

  21 Building a Multiple Sequence Alignment BFD Ch.9 Lab9 

  23 Editing and Publishing Alignments BFD Ch.10 Quiz, Lab10 

  28 GUEST LECTURE: Bob Zeller   Research Paper 
S1  S2  S3 

RVista, Lab 11 

 Mar 2 BioEdit  Lab12 

  7 Working with Protein 3-D Structures BFD Ch.11   LABS 7-12 Due, Lab13 

  9 Working with RNA BFD Ch.12 Lab14 

  14 Phylogenetic Trees, PAUP*  BFD Ch.13 Lab15 

  16 PAUP* , (Arlequin),  Treeview TBA LABS 13-15 Due Midterm 

  21 LAB PRACTICAL N/A  LAB PRACTICAL 

  23 Variables, expressions and statements HTCSLP  Ch.1&2 PyLab1 

  28 SPRING BREAK    

  30 SPRING BREAK     

Apr 4 Functions HTCSLP  Ch.3  PyLab2 

  6 Conditionals and Recursion HTCSLP  Ch.4 PAPER DUE, PyLab3 

  11 Fruitful Functions  HTCSLP  Ch.5 Quiz,  PyLab4 

  13 Iteration HTCSLP  Ch.6 PyLab5 

  18 Strings HTCSLP  Ch.7 PyLab6 

  20 Lists HTCSLP  Ch.8 Quiz,  PyLab7 

  25 Dictionaries HTCSLP  Ch.10  PyLab8 

 May 2 Files and Exceptions HTCSLP  Ch.11 PyLab9 

  4 Modules: String and Re   PyLab10 

  9  Programming Project   Final Quiz 

  11  Programming Project   Final Project Due (Midnight) 



Information on uploading programming assignments as Python ".py" file in 
Blackboard.  

Blackboard at SDSU 

To upload files in Blackboard, after logging into Blackboard and 
selecting the class do the following: 

(1) Select Assignments on the left tool bar. 

(2) Select the view/complete link under the Assignment you wish to 
work on. 

(3) Click on the assignment link in section 1. Assignment Information 
next to Assignment Files. 

(4) Do the assignment using Python and save code as a ".py" file. 
NOTE: DON'T INCLUDE ANY FUNNY CHARACTERS IN NAME! 
JUST LETTERS AND NUMBERS. 

(5) Back in Blackboard In section "2. Your Files" click the browse 
button next to "Files to Attach" and load the python file. 

(6) Click the "Submit" button and you are all done! 

 
Course Books 
 Bioinformatic for Dummies 
 How to think like a Computer Scientist: Learning with Python 
 Python Pocket Reference, 2nd Edition 
Online Tutorials & Documentation  
 Python Tutorial 
 A Non-Programmer's Tutorial for Python 
 Library Reference 
 Biopython  
Optional Books for further reading:  
 Python Standard Library by Fredrik Lundh  
Additional Useful Sites:  
 Commonly used Unix Commands 


