
PLNT S 8430 

 INTRODUCTION TO BIOINFORMATICS PROGRAMMING 

4 credits 

 

Course Description and Rationale: The objective of this course is to provide the basics of 

programming and database development to students in the life sciences who have little prior 

programming experience. Lectures will cover Perl, MySQL, the relational database design process, and 

common data formats used in genome informatics. Students will gain hands on experience in Perl 

scripting and MySQL using examples focused on genomics and bioinformatics. Each student will 

propose a set of questions that can be addressed with Perl scripting and a relational database using their 

own research data or publicly available genomics data, and will design and develop their own MySQL 

database.  

Course Goals: At the end of this course students will understand how bioinformatics programming 

can be applied in genomics research; exposure to programming and database design will facilitate 

future interactions with colleagues in computational sciences; students will be comfortable working in 

a Unix/Linux computing environment; students will be able to develop Perl code to parse and perform 

other computational tasks on large “omics” datasets; students will be able to design and create a 

relational database using MySQL. Students will be able to apply these skills in their own research 

projects. 

Class Format: The class will consist of lectures that use Powerpoint slides and the chalkboard, 

demonstrations on the class Linux server, and programming activities. Each student will be given an 

account on the class Linux server and will be able to connect using a PC in the classroom or their own 

laptop. In-class programming activities, the database project and most homework problem sets will be 

completed on the server. 

Prerequisite: Instructor consent. An undergraduate or graduate course that covers fundamentals of 

genetics is recommended. 

Instructor: Christine G. Elsik, S134D ASRC 

elsikc@missouri.edu 

Class Hours: T TH 5:30-7:10pm 

Office Hours: T TH 7:10pm-8:10pm or by appointment 

Location: S145 ASRC 

Texts (older editions are okay):   

Learning Perl, 6th edition, Randal L. Schwartz, brian d foy and Tom Pheonix, O’Reilly Press 

MySQL, 5th edition, Paul Dubois, Addison-Wesley Professional 

  

Reference Material:  

Programming Perl, 4th edition (Unmatched power for text processing and scripting), Tom Christiansen, 

brian d foy, Larry Wall and Jon Orwant, O’Reilly Press 

 

Grading: Five Programming Problem Sets, 10% each  50% 

Midterm Exam     25% 

Database Project      25%



 

Date Topic Due 

T Aug 25 Course Intro – what this class is about, how to succeed in this 

class, student server account setup, responsible server usage, 

Unix/Linux command line 

 

H Aug 27 Perl Programming Intro and practice scripts, Emacs text editor  

T Sept 1 Genomics/Bioinformatics Data formats and why we need Perl  

H Sept 3 Perl - Scalar Data  

T Sept 8 Perl – Arrays  

H Sept 10 Perl – Subroutines and I/O (Input/Output) Problem Set 1 

T Sept 15 No class  

W Sept 

16? 

Perl – Hashes  

H Sept 17 Perl - Regular Expressions  

T Sept 22  No class  

H Sept 24 Perl - Control Structures Problem Set 2 

T Sept 29 Perl - Strings and Sorting  

W Sept 

30? 

Case Study  

H Oct 1 Perl - Modules  

T Oct 6 Perl - Process Management Problem Set 3 

H Oct 8 Perl - Good Programming Practices and Debugging  

T Oct 13 Exam Review and Case Study: Pipeline for microRNA 

prediction with RNAseq data 

 

H Oct 15 Midterm Exam  

T Oct 20 Introduction to Relational Databases; Example applications of 

relational databases genomics research projects; Details of 

database project for this class 

 

H Oct 22 Locating and obtaining publicly available biological datasets  

T Oct 27 Database Design, Entity-Relationship Model  

H Oct 29 The Relational Model Database 

proposal 

T Nov 3 MySQL - Data Types and Data Definition Language  

H Nov 5 MySQL – Data Manipulation Language  

T Nov 10 MySQL – Data Query Language  

H Nov 12 Perl - DBI (Database Interface) Problem Set 4 

T Nov 17 Case Study  

H Nov 19 MySQL – Query optimization ER diagram 

and relational 

schema 

T Nov 24 Thanksgiving Break  

H Nov 26 Thanksgiving Break  

T Dec 1 Perl - CGI (Web-based applications) Problem Set 5 

H Dec 3 Case Study  

T Dec 8 Ontologies and Controlled Vocabularies used in 

Bioinformatics 

Project Scripts 

Completed and 



Databases 

loaded 

H Dec 10 Database Project Presentations  

 

Problem Sets: The problem sets will consist of programming problems. Students are encouraged 

to discuss problems with each other and to seek advice from the instructor, but each student must 

complete each problem independently. Students may not paste the code of another individual 

(student or non-student) into their problem set files, and may not copy files from another 

individual into their directory, except when instructed to copy required files from the shared 

class directory. 

 

 

Midterm: The midterm will be divided into two parts. The first part (30%) is closed book and 

will consist of short answer questions. Once the student turns in the first part, the second part 

will be given. The second part (70%) is open-book, open-note, open-internet and will consist of 

programming problems. Email, instant messaging, texting, tweeting and other means of 

communication (verbal, written or electronic) are not allowed during the exam. Additional 

details will be given prior to the exam. 

 

Database project: Each student will design and implement a MySQL database using their own 

data or publicly available genomics data. The project will also include Perl DBI solutions for 

loading and/or querying the database. We will work on the databases during labs over the second 

half of the semester. The project will be divided into four parts, each worth 25% of the total 

project grade.  

1. Proposal, including objectives and data sources (1-2 pages) 

 2. ER diagram and relational schema 

 3. Populated database and Perl DBI scripts 

 4. Presentation, including demo 

 

 

Grading Scale: 

97-

100% 
= A+ 

93-96%  = A 

90-92% = A- 

87-89% = B+ 

83-86% = B 

80-82% = B- 

77-79% = C+ 

73-76% = C 

70-72% = C- 

0-69% = F 

 

 

Late Work Policy: 

Problem sets are due at the beginning of the class period (first 10 minutes) on the due date listed 

above. Most problem sets will be graded on the server. Students must not make changes to any 

problem set files after the due date. Changes are recorded on the server. Late work will 



automatically be lowered by 10% per 24 hours late. Assignments more than 3 days late will not 

be accepted unless prior arrangements have been made. If you have circumstances that affect 

your ability to complete assignments, please contact me at least 5 days in advance of the due 

date.  

 

Enforcing Responsible Server Usage: 

I will teach you how to write scripts in a memory-efficient way, and I will teach you how to 

monitor your jobs on the server to make sure they are not using too much memory. You will 

have a point deducted from your final grade if you bring down the server due to excessive 

memory use (and each time you do so). 

 

Academic Integrity Policy: 

Academic honesty is fundamental to the activities and principles of a university. All members of 

the academic community must be confident that each person's work has been responsibly and 

honorably acquired, developed, and presented. Any effort to gain an advantage not given to all 

students is dishonest whether or not the effort is successful. The academic community regards 

academic dishonesty as an extremely serious matter, with serious consequences that range from 

probation to expulsion. When in doubt about plagiarism, paraphrasing, quoting, or collaboration, 

consult the course instructor. 

Academic Dishonesty includes but is not necessarily limited to the following:  

A. Cheating or knowingly assisting another student in committing an act of cheating or other 

academic dishonesty. 

B. Plagiarism which includes but is not necessarily limited to submitting examinations, 

themes, reports, drawings, laboratory notes, or other material as one's own work when such work 

has been prepared by another person or copied from another person. 

C. Unauthorized possession of examinations or reserve library materials, or laboratory 

materials or experiments, or any other similar actions. 

D. Unauthorized changing of grades or markings on an examination or in an instructor's 

grade book or such change of any grade report. 

Academic Integrity Pledge: "I strive to uphold the University values of respect, responsibility, 

discovery, and excellence. On my honor, I pledge that I have neither given nor received 

unauthorized assistance on this work." Students are expected to adhere to this pledge on all 

graded work whether or not they are explicitly asked in advance to do so.  

The University has specific academic dishonesty administrative procedures. Although policy 

states that cases of academic dishonesty must be reported to the Office of the Provost for 

possible action, the instructor may assign a failing grade for the assignment or a failing grade for 

the course, or may adjust the grade as deemed appropriate. The instructor also may require the 

student to repeat the assignment or to perform additional assignments. In instances where 

academic integrity is in question, faculty, staff and students should refer to Article VI of the 

Faculty Handbook. Article VI is also available in the M-Book. Article VI provides further 

information regarding the process by which violations are handled and sets forth a standard of 

excellence in our community.  

 

Restrictions on Disclosure and Distribution: 

University of Missouri System Executive Order No. 38 lays out principles regarding the sanctity 

of classroom discussions at the university. The policy is described fully in Section 200.015 of the 

Collected Rules and Regulations. In this class, students may make audio or video recordings of 

course activity unless specifically prohibited by the faculty member. However, the redistribution 

of audio or video recordings of statements or comments from the course to individuals who are 



not students in the course is prohibited without the express permission of the faculty member and 

of any students who are recorded.  Students found to have violated this policy are subject to 

discipline in accordance with provisions of Section 200.020 of the Collected Rules and 

Regulations of the University of Missouri pertaining to student conduct matters. 

 

University of Missouri Notice of Nondiscrimination: 

The University of Missouri System is an Equal Opportunity/ Affirmative Action institution and 

is nondiscriminatory relative to race, religion, color, national origin, sex, sexual orientation, age, 

disability or status as a Vietnam-era veteran. Any person having inquiries concerning the 

University of Missouri's compliance with implementing Title VI of the Civil Rights Act of 1964, 

Title IX of the Education Amendments of 1972, Section 504 of the Rehabilitation Act of 1973, 

the Americans With Disabilities Act of 1990, or other civil rights laws should contact the 

Assistant Vice Chancellor, Human Resource Services, University of Missouri, 1095 Virginia 

Avenue, Columbia, Mo. 65211, 573/882-4256, or the Assistant Secretary for Civil Rights, U.S. 

Department of Education. 

 

Students with Disabilities 

If you anticipate barriers related to the format or requirements of this course, if you have 

emergency medical information to share with me, or if you need to make arrangements in case 

the building must be evacuated, please let me know as soon as possible.  

 

If disability related accommodations are necessary (for example, a note taker, extended time on 

exams, captioning), please register with the Office of Disability Services 

(http://disabilityservices.missouri.edu), S5 Memorial Union, 573- 882-4696, and then notify me 

of your eligibility for reasonable accommodations.  For other MU resources for students with 

disabilities, click on "Disability Resources" on the MU homepage. 

 

Intellectual Pluralism Statement:  

The University community welcomes intellectual diversity and respects student rights. Students 

who have questions concerning the quality of instruction in this class may address concerns to 

either the Departmental Chair or Divisional leader or Director of the Office of Students Rights 

and Responsibilities (http://osrr.missouri.edu/). All students will have the opportunity to submit 

an anonymous evaluation of the instructor(s) at the end of the course.  

 

Grievance Policy: 

Information concerning student grade appeal procedures and non-academic grievances and 

appeals may be found in the Student Handbook. 

 

 


