
BIO 587 Bioinformatics 
Course Syllabus  

Spring 2019  
1/14/2020-5/8/2020 

3 Credit Hours  

Contact information: 
Professor: Dr. Jennifer N. Smith 
Email: 
Jennifer.Smith@indstate.edu 
Website: ISU Blackboard  

Note: This syllabus is subject to change at the discretion of the professor. 
Students will be notified via email and Blackboard announcements of changes 
in the course.  

Class Location: This course is solely online. We will be using a variety of Blackboard 
features and numerous freely available programs and databases.  

Office Hours: By appointment – Please email me if you have questions. If you 
need further assistance, we will schedule a Blackboard Collaborate session and 
meet in this way.  

Course Web: All lecture materials and announcements are available on the course 
web at http://blackboard.indstate.edu. FireFox browser tends to work best. Please 
check the website and your email frequently for updates and new postings.  

Learning Objectives: By the completion of the course, the students will be able 
to: 1.) Understand available bioinformatics data sources and how to obtain data. 
2.) Recognize when and how to apply bioinformatics tools to answer scientific 
questions. 3.) Critically analyze bioinformatics results and discuss results in an 
appropriate context.  

Official Course Description: Provides hands-on training in bioinformatics. Students 
will acquire the theoretical knowledge and practical skill required to effectively utilize 
essential network-based bioinformatics programs and databases, typically accessed 
from standard laptop computers.  

Brief Description: This course provides a fundamental review of the cellular and 



biomolecular basis of inheritance using a genome-scale perspective for senior 
undergraduate and graduate students. In addition, it provides a description of 
emerging genomics technologies and techniques, basic bioinformatics methods, and 
tool applications within the domains of medicine and biology. Since this is an online 
course, students are expected to access all materials electronically.  

As an online course, reading the textbook is vital to your success. Students are 
expected to keep up with the reading assignments and ask questions. Each week, I will 
also post at least one lecture video explaining complicated concepts, clarifying the 
book, working through bioinformatics programs, and introducing new concepts. Please 
watch these videos each week, as quiz and exam questions will include their content. I 
may also add additional lecture videos and  
supplemental materials, such as outside videos, articles, web pages, and figures, to            
help further explain concepts or provide additional important information. The          
textbook, lectures, and other supplementary materials provided on Blackboard are all           
fair game for the quizzes and exams.  

Required Textbook: Bioinformatics and 
Functional Genomics (3rd Edition) By Jonathan 
Pevsner ISBN: 1118581780 ISBN-13: 
978-1118581780 Publisher: Wiley Blackwell 
Publication date: 10/26/2015  

It is essential you have access to the textbook. Students are expected to read the 
textbook and understand important key concepts. As an online course, the textbook is 
going to be our primary learning tool. Both electronic and physical copies of the 
textbook are available for purchase online and at the ISU bookstore.  

Additional videos, lectures, articles, and materials will be posted to supplement the 
textbook. These will be posted on Blackboard and will also be noted in the 
Announcement section. Students are expected to watch/read these materials each 
week and will be expected to know this information for homework, quizzes, and exams.  

Lectures will be posted on Blackboard with Yuja. Yuja can be found under the Tools 
heading and as a tab on the left. Lectures will cover aspects of the reading 
assignments, new topics, and provide walk-throughs of bioinformatics tools and 
programs. This information is fair game for the quizzes and I highly recommend 
watching it each week.  



Introduction Post: To begin the semester, we will have a brief discussion board post. 
More information is available on the Blackboard discussion board.  

Homework: Homework assignments are designed to give students the ability to obtain 
hands-on bioinformatics experience obtaining and analyzing data. There will be 4 
homework assignments this semester. Assignments are due Sunday by 11:59 PM 
(EST) of the appropriate week. Please see the above schedule for the week of 
completion. Information about each individual homework assignment will be provided 
on Blackboard within the Assignments tab.  

Homework should be uploaded to Blackboard within the appropriate assignment by 
11:59 PM (EST) on Sunday of the appropriate week.  

Late homework assignments will NOT be 
accepted.  

Scientific Research Paper: Due by 11:59 PM EST on April 14, 2019 For this paper, 
you will choose a gene of interest and thoroughly examine this gene on multiple levels 
(DNA, RNA, protein). Start by writing a research question and a hypothesis. You will  
need to conduct bioinformatics analyses, such as multiple sequence alignments, 
BLASTs, gene expression comparisons, and phylogenetic trees, and provide 
conclusions based upon these analyses.  

You will need to submit a research paper with a title, introduction, methodology, 
results, and discussion section.  

Additional information, including example topics, length requirements, and the 
rubric, will be available in the Assignments tab on Blackboard.  

No late assignments will be accepted. I recommend submitting your assignments in 
advance of the due date in case of technical difficulties.  

All assignments must be submitted through 
Blackboard.  

Quizzes: Students will take 4 quizzes throughout the semester. The quiz will be posted 
on the Wednesday you are expected to take it and will be open until Sunday at 11:59 
PM (EST). You will have 45 minutes to complete each quiz and it will be administered 



on Blackboard. Quizzes will consist of a variety of question styles, which could include 
multiple choice, short answer, matching, and fill-in-the-blank. Quizzes will cover the 
topics from that chapter, as well as the lectures and supplementary materials provided 
for that chapter. You will need to review all materials to do well on the quiz.  

Exams: Midterm: 3/4 – 3/10 Final: 5/6 – 5/9 (11:59 pm EST) You will have a midterm 
and a final exam, each worth 200 points. Both exams will be posted on Blackboard on 
Monday. You will have until Sunday, March 10, at 11:59 pm EST, to complete your 
midterm. You will have until Thursday, May 9, at 11:59 pm EST, to complete your 
midterm. Question formats may include multiple choice, short answer, matching, and 
fill-in-the- blank, and will make up 150 of the 200 points. You will have 1.5 hours to 
complete the Blackboard question portion of the midterm and final exam.  

The remaining 50 exam points will be earned based upon a “take-home” project section. 
You will be given one week to complete the take-home section and it will consist of a set 
of bioinformatics exercises you must complete. Answers must be your own work, so do 
not plagiarize or copy another student’s work. The essays must be submitted through 
Blackboard and will be assessed with Turnitin to ensure it is your own work. The 
midterm take-home section will be available at the same time as the midterm on March 
4 and will be due by March 10 (11:59 pm EST). To provide you with a full week, the final 
take-home section will be available starting May 2 and will be due May 9 (11:59 pm 
EST).  

Do not expect exam questions to be identical to quiz 
questions.  
Grading: Introduction Post: 10 pts, Homework: 240 pts (4 x 60 pts each), Quizzes: 
200 pts (4 x 50 pts each), Research Paper: 150 pts, Midterm: 200 pts, Final: 200 
pts. Total = 1000 pts. A: 930-1000 pts A-: 900-929 pts B+: 870-899 pts B: 830-869 
pts B-: 800-829 pts C+: 770-799 pts C: 730-769 pts C-: 700-729 pts D+: 670-699 
pts D: 630-669 pts D-: 600-629 pts F: <600  

Note on Contacting the Instructor: Email is the preferred way of contacting me. 
Please email me at Jennifer.Smith@indstate.edu or through the Blackboard site. 
Students can expect a response within 24 hours during the work week. If you do not 
immediately receive a response to your email, please be patient. I am likely working to 
solve the problem or compiling an email to address your concerns and that of your 
peers to the entire class. Emails sent on Saturday or Sunday may not receive a 
response until Monday. Please plan accordingly and do not wait until the last minute to 
complete assignments, quizzes, and exams.  



Class Expectations: Students are expected to treat each other and the instructor with 
respect and civility when interacting during the course. Failure to do so may result in a 
student being asked to leave class or being removed from class.  

Special Accommodations and Assistance Requirements: Indiana State University 
seeks to provide effective services and accommodation for qualified individuals with 
documented disabilities. If you need an accommodation because of a documented 
disability, you are required to register with Disabled Student Services within the Center 
for Student Success - 
https://www.indstate.edu/services/student-success/cfss/student-support-services/disabi
lity- student-services. You can contact the Center at 237-2301, 2nd floor Gillum Hall. If 
you already have a letter from Disabled Student Services indicating you have a 
disability that requires academic accommodations, please let the instructor know so we 
can discuss the appropriate accommodations. Any student with a documented 
disability should inform me within the first week of classes of any special needs in 
taking this course. I will work with you to ensure that there are reasonable 
accommodations to support you in the learning process.  

Academic Integrity: Academic dishonesty undermines the bonds of trust and honesty 
between members of the community and it defrauds those who may eventually depend 
upon our knowledge and integrity.  
Just as Faculty must adhere to standards of Academic Integrity, students are expected 
to adhere to the Code of Student Conduct in the Student Handbook. This gives 
definitions of cheating and plagiarism, and describes various forms of plagiarism 
(copying). https://www.indstate.edu/code-of-student-conduct  

As per university policy, academic dishonesty in any portion of the academic work in 
this can be grounds for awarding a grade of F for the work or the entire course. At a 
minimum, you will receive 0 points for any assignment on which you are found to be 
cheating OR plagiarizing. As per university policy, depending on the extent of the 
violation, I may also file the Notification of Academic Integrity Violation form, which is an 
informal record of the occurrence. The report may become part of a formal record if 
there are subsequent accusations of additional violations while at ISU. See Student 
Judicial Programs at http://www.indstate.edu/sjp/  

Academic Honesty: Students are expected to abide by high standards of academic 
honesty and integrity in this course. Actions which are academically dishonest 
(including cheating, plagiarism, fabrication of information, interfering with the education 



of another student, or facilitating academic dishonesty) will not be tolerated. Potential 
penalties for such actions may include an F on an assignment, an F in the course or a 
formal misconduct charge. Please review the University academic dishonesty policy 
within the first two weeks of class if you are not familiar with it. It can be found on the 
ISU web site at the following address: 
http://www.indstate.edu/academicintegrity/studentguide.pdf. Failure to review the policy 
is not a defense for violating it.  

Inclusiveness: Indiana State University does not tolerate discrimination in its programs 
or activities on the basis of: race, color, national origin, gender, age, sexual orientation, 
gender identity or expression, disability, veteran status, or any other protected class. 
Furthermore, acts of discrimination include sexual violence, sexual misconduct, sexual 
harassment, dating violence, domestic violence, and stalking. For more information 
about your rights, and about reporting, please see this website at the Equal Opportunity 
& Title IX Office: https://www.indstate.edu/equalopportunity-titleix/complaint-process.  
Course Schedule:  

Week (Month/Day) Topics Chapter to Read  

Pages Numbers Assignment  

1 (1/15 - 1/20) Introduction 1 3-15  

Discussion Board Self- Introduction 2 (1/21-1/27) Databases - NCBI, BLAST 2, 4 19-42, 121-  

131 3 (1/28-2/3) Databases - Genome Browsers, Galaxy,  

File Formats 2 49-60 Homework 1  

4 (2/4-2/10) DNA Characteristics, Pairwise  

Alignment 3, 8  

69-79, 96-106, 307-311, 323- 336  
Quiz 1 (Covers weeks 1-4)  

3 Week Attendance (2/4-2/8)  

5 (2/11-2/17) Multiple Sequence Alignment, Scoring  

Alignments 3, 6  

79, 91-96, 106-112, 205-234 6 (2/18-2/24) Sequencing Techniques and Data  

Analysis 9 377-411,  

417-422 Homework 2 Report Interim Grades (2/21-2/26)  



7 (2/25-3/3) Phylogenetic Trees, Evolution 7 245-283, 293-  

295  
Quiz 2 (Covers weeks 5-7)  

8 (3/4-3/10) Midterm Exam Due 3/10 (11:59 pm EST)  

9 (3/11-3/17) RNA Analysis 10 433-458 10 (3/18-3/24) Gene Expression Data 10, 11 460-466, 

479-  

481, 498-504 Homework 3 (3/25-3/31) Spring Break  

11 (4/1-4/7) Gene Ontology, GWAS 11, 21  
12,  

519-529, 566-570, 1047-1049  
Quiz 3 (Covers weeks 9-11)  

12 (4/8-4/14) Protein Databases 12 539-563, 570-574  
Research Paper Due 4/14 by 11:59 PM EST  

13 (4/15-4/21) Protein Analysis 12, 13,  

14  
589-609, 570- 574, 609-625, 682-685  

Homework 4  

14 (4/22-4/28) Functional Genomics 14 635-638, 648- 650, 660-670  
Quiz 4 (Covers weeks 12-14)  

15 (4/29-5/5) Human Disease 21 1011-1047,  

1049-1055 Study week  

16 (5/6-5/12) Final Exam Due by 5/9 (11:59 pm EST)  


