
Introduction to Computing in the Life Sciences 

BOT 476/576                 SP 2020 

Class Meetings: TR, 12:00pm-1:20pm      Cordley 3003 

Instructor: Molly Megraw 

Course Assistant: Russel Gould 

Office Hour: TBA         Cordley 3003 

Course Description: 

This course will cover the basics of writing a well-organized computer program to perform 
straightforward tasks that are commonly needed for effective data analysis in the life sciences.  
These tasks include reading in data from a variety of file formats, parsing relevant information 
from data which comes in as text, putting this information into storage structures that make 
sense for the task at hand, applying basic mathematical functions to the data, and writing 
desired results to an output file.  The course will provide students with the foundation to write 
their own simple analysis tools, use small programs to “glue” together the necessary inputs and 
outputs in a “pipeline” of tasks, and rapidly expand their knowledge of Python and other 
programming languages as needed in the future. 
 
Course Outcomes: 

By the end of the course, students will be able to write Python programs that can read an input 
data file, perform basic processing tasks on the data, and write results to an output file.  
Students will also have the ability to put multiple program calls together in a Bash script to form 
a ‘pipeline’.  Specifically, each student will 
 
1. Understand the pros and cons of using different programming languages for biological 
applications. 
2. Write Bash scripts that call programs and create a record of program inputs. 
3. Write a Python script that incorporates the use of file input/output, data structures, text 
parsing, iterative processing (loops), and mathematical functions to perform straightforward 
analysis tasks on biological datasets. 
 
Prerequisites: Helpful preparation for biosciences majors includes a course or series providing 
first exposure to programming logic.  For mathematics, physics, and engineering majors, 
comfort with mathematical thinking through second-year undergraduate courses is helpful. 
 
Textbook:  None. 

All course materials will be made available by the instructor.  Students are welcome to 
supplement their learning with outside reading material, keeping in mind that this material may 
provide orderings, levels, and views of the material that differ from our introductory class. 

In addition to many online reference sites, A Primer for Computational Biology 
(http://library.open.oregonstate.edu/computationalbiology/) Part II: Programming in Python  
provides a free additional resource. 
 
 

 

http://library.open.oregonstate.edu/computationalbiology/


Course Format: 

This course has a “flipped classroom” format, which delivers the ‘lecture’ material via short 
explanatory videos, students receive points for completing online quizzes about the videos 
before coming to class; class time is fully devoted to hands-on experience in writing computer 
programs, with coaching and activities by the instructor. 
 
Lecture Topics: 

Week 1 Programming Overview, Introduction to Unix commands 
Week 2 Storing and Printing: Variables, Arrays, Printing, Comments 
Week 3 Flow Control: For Loops, While Loops, Indexing 
Week 4 Conditional Statements and Operators 
Week 5 File I/O: Reading and Writing files 
Week 6 Data Structures: Nested arrays, Hash tables 
Week 7 Parsing Text: Regular Expressions and Matching 
Week 8 Functions, Searching and Sorting 
Week 9 Basic Strategies for Dealing with Large Data 
Week 10 Student Presentations 
 
Lab Topics:  Assignments will focus on each week’s lecture topics using examples from the life 
sciences.  Datasets for our assignments will frequently include gene expression data and 
genomic sequences. 

 
Homeworks:   Homeworks may be assigned during each class period.  These will involve 
writing short segments of code to insure timely practice of the ideas learned in lecture. 

 
Project: 

All course exercises are designed to help each student develop a set of his/her own functioning 
computer code examples, which will then be modified and connected to accomplish the final 
project.  During the course, the instructor will announce several Project Themes from which 
each student can choose.  While students may choose the same Project Theme, each student’s 
final project presentation data set will be unique.  The final presentation requires each student to 
demonstrate the program on his/her unique dataset and explain the result. 
 
Examples of Project Themes may include: 

 Building a data filter for a  gene expression dataset 

 Computing the distribution of intergenic distances for a model organism 

 Building a ‘crawler’ that extracts RNA secondary structure information from web pages 

 Building a clustering tool for 2-dimensional datasets 
 
A general timeline for addressing the final project is as follows.  The instructor may make 
adjustments to the schedule as the course progresses. 
 
Week 5: Announcement of Project Themes, students select Projects. 

Week 6: Students diagram a general plan of attack, and consider which HW code is relevant. 

Week 7: Pseudocode, and actual code for easier portions, is written. 

Week 8: Presentation evaluation criteria provided.  More code development, students seeking 
help for any hangups. 

Week 9: Code finalized, run code and explain to group members, fix glitches. 

Week 10: Project Presentations. 



Flipped Class Organization: 

The class will be organized as follows. Two sets of video lectures will be posted weekly on 
Canvas.  During each 50-minute class day, we will focus on the designated set of video 
lectures.  You should watch the designated video lectures and complete the associated quizzes 
before coming to class.  Each correctly completed quiz is worth 10 points.  Quizzes need to be 
answered completely correctly (100%) in order to receive 10 points (otherwise 0 points are 
assigned).  Unlimited quiz attempts are allowed, up to the due date/time.  After our in-class 
meeting, you can continue to watch these videos and take the quizzes (which will then become 
available as “Practice” quizzes in Canvas) as many times as you wish, but you won’t receive 
points for this activity. 

Your time in class will be spent doing learning activities and working on your homework 
assignments.  Toward the later weeks of class, some of the activities and homeworks may also 
incorporate aspects of your final project work. 

 
Grading: 

Course grades will be computed from a weighted sum of points received for each of the 
homework, quiz, and project categories listed below. As programs will be electronically tested 
on a given due date, points will only be awarded for assignments completed on time.  
 
20%: Video lectures/quizzes 
 
55%: Homework assignments 
 
20%: Final project and presentation –  

 

10%: Your project program will be run by the course assistant to check that it functions 
correctly. 
 
10%: 10-minute presentation BOT 476, 15-minute presentation BOT 576.  Students will sign 
up for time slots. Students will explain the program inputs, run the program, and explain the 
output. Students will be provided with a clear list of presentation evaluation criteria. Students 
can take advantage of their groups to present practice presentations, receive peer feedback, 
and incorporate changes into their final presentation. BOT 576 students have an additional 
component to their presentation during which they will be expected to explain the biological 
question, results, and significance associated with the program outcome on their dataset. 
 

5%:  Attendance at the project presentations of your classmates during the last week of class 
(Week 10), and during the university-designated Finals Week final exam period which is also 
used for presentations.  Attendance is recorded and graded during presentation periods—full 
points are awarded for 100% on-time full-time attendance at all presentation periods, in 
accordance with giving the highest respect for colleagues and receiving the benefit of maximal 
learning from others’ presentations. 

 


