
                      BIOL 309 – RESEARCH METHODS 
(BIOINFORMATICS)

Fall 2017

INSTRUCTOR: Prof. Adam Haberman                                PHONE: (619) 260-4076 

OFFICE: ST476                    LAB: ST452               EMAIL: ahaberman@sandiego.edu

OFFICE HOURS: T 2:30-5, W 2:30-5, or by appointment

CLASS MEETINGS:  T 8-12, SCST 471

COURSE DESCRIPTION
The goal of this course is to introduce you to the basic methods involved in doing research in any field of Biology.  
This will include the application of the scientific method that has been informed by a review of the traditional 
literature.  Instead of trying to understand the techniques of every field of Biology, we will focus on a specific 
research project in Bioinformatics and apply the general principles of Biology to that project.

Modern research techniques allow us to sequence all of the DNA or RNA from a group of cells, but what do you do 
with that information?  In this class, you will use multiple types of data to analyze DNA that has been sequenced 
but not studied.  The goal will be to determine the exact sequence of every splice form of every gene in the region, 
based on the experimental and computational data available.  You will not do any computer programming in this 
course, but you will need to develop a conceptual understanding of some programs in order to analyze the data 
they produce.

Percentage 
of

final grade
Quizzes & Assignments 15%

Participation & 
Initiative  

20%

Lab Notebook 10%

First Gene Report 10%

Literature Review 15%

Annotation Report 15%

Research Proposal 15%

 LEARNING OBJECTIVES
1. Explain theoretical and practical aspects of various 

measurement techniques.
2. Assess the scientific literature and use it to formulate 

hypotheses with clear rationales.
3. Design studies that test hypotheses.
4. Evaluate hypotheses with data and statistics.
5. Communicate scientific knowledge and ideas.

GRADES
All assessments will be graded on a 100-point scale.  The average 
grade for all quizzes and assignments (other than reports and 
presentation) will be averaged together, and that average will make 
up 20% of the final grade.  All other grades will contribute to your 
final grade as described on the table to the right.  Number grades will 
be converted into letter grades in accordance with standard USD policy.  No curve will be used in grading this class.

QUIZZES



We may have a small number of in-class quizzes spread out through the semester.  These quizzes are meant to 
ensure that you are prepared for class activities and that you are gaining mastery of research techniques.  The 
dates of these quizzes will not be announced.  It is your responsibility to be ready to do the work planned for that 
day, and that is all that will be expected of you in the quizzes.

ASSIGNMENTS
A few times during the semester, I will give you homework assignments that are meant to help prepare you for 
some aspect of your research project.  Please consider these assignments as tools to help you.  You will get more 
out of doing them carefully than doing them quickly, even if you get the same score.  Sometimes, working with 
classmates can help you explore a topic more fully.  Working on assignments with classmates is encouraged, but 
be certain that any answers you submit are your own work presented in your own words.  Copying an 
answer from a partner, even if you worked together to understand the question, is cheating.  Once you understand 
how to answer a question, you must answer it yourself.  Academic integrity violations will be treated seriously.  
Please ask if you are unclear about this policy.

Assignments due dates will be strictly adhered to.  Whether the assignment is to be turned in physically or 
on Blackboard, it will be due by the start of class (2:30 PM) on the due date.  Late assignments will be penalized 
20% for each 24 hr period that they are late, starting the minute after they are due.

PARTICIPATION & INITIATIVE
A primary purpose of this course is to have you learn how to investigate a question like a scientist.  You are not 
just completing assignments for the sake of getting things done; you are trying to generate new 
knowledge.  This will not happen if you sit around waiting to be told what to do next.  I expect not only your full 
participation in class activities, but I also expect you to show initiative in trying to solve problems.  Class time 
should be dedicated to your project, not to checking email or surfing the web.  We will all have computers open 
during class, and I know this creates a powerful temptation to do other things.  Don’t do it.

As with all classes, this course will require significant work outside of class time.  You will need to continue your 
research activities during the week.  Since all of the work will be performed on your own computer, you have 
flexibility as to when and where you work.  However, don’t think that you can put off your research for a few 
weeks and then cram to get it done at the last minute.  You are doing novel research, and will likely run into 
unexpected problems that require time and effort to resolve. 

COMMUNICATION  
Outside of class meeting, I will only send you messages as Blackboard announcements or from my sandiego.edu 
address.  I will not send messages in any other way.  You should check an email’s ‘Sent from:’ address to be sure an 
email is authentic.

COMPUTERS



This class will require you to use a computer for your research.  You will need to have a computer with you in 
class for every class meeting.  Except for spreadsheet and word processor tasks, all your work will use web-
based tools, so Macs and PCs will both work.  I can’t guarantee that a tablet operating system will work, and 
smaller screens will not be appropriate.  If you do not have a computer you can bring to class every session, or if 
your computer is so slow that you aren’t sure it will work, I can supply one as long as you let me know in advance.

Having a computer in front of you during class can be a powerful distraction.  There is always the temptation to 
check your email or see how many upvotes your hilarious post on Reddit has.  Resist that temptation.  Our class 
time is our time to work and learn together.  The internet will still be there after class.  Using your computer for 
activities that are not part of class will result in a deduction form your Participation and Initiative 
grade.  No warnings (other than this one) will be given.

BLACKBOARD
As all of the work in this course is computer-based, we will make heavy use of the course Blackboard site.  It is your 
responsibility to learn how to use the site correctly.  Assignments should be turned in on Blackboard, not printed 
out and handed to me, except on the first day of class.  Assignments and readings will be posted on Blackboard.  A 
discussion board will be available to facilitate discussion with me and the class during the week.  You will submit a 
copy of your lab notebook (document file) on Blackboard at the end of every class period.  Therefore, it is 
important that you become comfortable using Blackboard early in the semester.

SCHEDULING CONFLICTS
I know that everyone has a life outside of school.  However, I must hold students in this course to the same due 
dates, in order to be fair and to reduce the chances of academic misconduct.  If you have a conflict with an 
assignment, it is your responsibility to resolve it as quickly as possible.  In most cases, I will only move due dates for 
illnesses, family emergencies, and approved USD athletics or ROTC events.  Even if airfare has already been 
purchased, vacations, music festivals, and MCAT test prep are not acceptable reasons to change due dates.  If you 
want to request a change to the syllabus, please do so in writing or by email.  I am happy to discuss these in 
person, but I will ultimately need a written request.  Also, any request for a change must be supported with 
documentation of the reason you need the change.  An approved change will not remain valid without supporting 
documentation.

STUDENTS WITH DISABILITIES
Students with special needs due to learning disabilities, medical conditions, or other factors are encouraged to 
discuss those needs with me early in the semester, as well as registering with Student Academic Services.   

ACADEMIC MISCONDUCT
All students are expected to abide by the USD Academic Integrity Policy 
(http://home.sandiego.edu/~kaufmann/USD_academic_integrity.html) and the USD Honor Code 

http://home.sandiego.edu/~kaufmann/USD_academic_integrity.html


(http://www.sandiego.edu/documents/conduct/HonorCode.pdf).  Academic misconduct is an insult to your fellow 
students, who are working hard to complete assignments and tests without cheating.  If you are unclear about 
what constitutes cheating, please ask me about it before handing in an assignment.  Group problem solving is 
encouraged, but this collaboration must be limited to discussions only.  Homework assignments must be entirely 
your own work.  Quizzes must be entirely your own work, and must be taken with referring to any books, notes, or 
other sources.

SEXUAL MISCONDUCT
The University of San Diego is committed to upholding standards that promote respect and human dignity in an 
environment that fosters academic excellence and professionalism.  Sexual misconduct and relationship violence in 
any form are antithetical to the university’s mission and core values, violate university policies, and may also 
violate federal and state law.  Faculty members are considered “Responsible Employees” and are required to 
report incidents of sexual misconduct and relationship violence.  If you or someone you know has been impacted 
by sexual assault, dating and domestic violence, stalking, or sexual exploitation, please visit www.sandiego.edu/care 
to access information about university support and resources.    Please let me know if I can help you or help 
clarify USD policy.

http://www.sandiego.edu/documents/conduct/HonorCode.pdf
http://www.sandiego.edu/care


TENTATIVE SCHEDULE OF TOPICS AND ASSIGNMENTS

Date Topics Assignments due            
(at beginning of class)

Sept 12 The scientific method.  Genome browsers and DNA databases Syllabus and P-hacking 
assignment

Sept 19 Paper discussion.  Finding orthologs Paper synopsis

Sept 26 Literature review List of genes

Oct 3 Literature review Organized reference list

Oct 10 Literature review Lit review outline

Oct 17 DNA sequence comparison Lit review first draft

Oct 24 DNA database searches.  Gene annotation research Sequence alignment 
assignment

Oct 31 Gene annotation research BLAST assignment

Nov 7 Gene annotation research First gene report.  Lit 
review final draft

Nov 14 Discuss areas of further informatics research.  Research

Nov 21 Research.  Preparation of proposal Annotation report 

Nov 28 Research.  Preparation of proposal Research proposal 
worksheet

Dec 5 Research.  Preparation of proposal

Dec 12 Research.  Preparation of proposal Research proposal 
outline

Dec 19 at 1 PM Research proposal


