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IB 499  
Discussions in Integrative Biology: “-omics” of Behavior 
 
Instructor  

Dr. Eva K Fischer 
office: 683 Morrill Hall 
email: efischer@illinois.edu 
office hours: by appointment  

 
1 credit hour; S/U only (no letter grade).  
 
Catalogue Description 

Seminars, discussions, research project presentations, readings, and reviews of special 
topics in integrative biology. 

 
Expanded Description 

This course will explore the challenges and opportunities of applying “-omics” technologies to 
behavioral research. The focus will be on (1) understanding cutting-edge technologies, (2) 
identifying current challenges and open questions in -omics based research, (3) considering 
how technologies can be integrated and applied to understand the biological basis of behavior 
(in non-model organisms). We will read primary data papers, review articles, and opinion 
pieces. The requirements include weekly readings, weekly class attendance, and active 
participation in class discussions.  
This course is not required for the IB major.  

 
Course Structure  

Monday 10am – 11am. Synchronous Zoom discussion sessions. Semester long. 
https://illinois.zoom.us/j/84291710686?pwd=NTFWY2NWc0pHWGtSYkZaNFBHZ213QT09 

 
Text  

No textbook. Primary literature is assigned weekly. 
 
Course Materials  

A course email list serve has been created for announcements and weekly paper distribution. 
All papers (and additional papers of interest) can also be found in the course Google Drive 
folder: 

https://drive.google.com/drive/folders/14VA49ZoLmIb2Nv323FeTuNR4e51wo9vg?usp=sharing 
 
Prerequisite  

Consent of instructor. 
 
Student Learning Outcomes: 

o Students will learn about a broad range of current -omics technologies and the challenges 
and opportunities they present. 

o Students assess and evaluate the strengths and weaknesses of primary data papers 
deploying these -omics technologies.  

o Students will synthesize information from multiple papers to discuss potential applications 
to their own research studies.  

o Students will be able to participate reliably, responsibly, respectfully, productively, and 
effectively in a collaborative online scientific discussion.  
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Course Attendance, Grading, and Philosophy 
o You are required to attend all class meetings; occasional medical and instructor pre-

approved absences are accepted.  
o You are expected to arrive having read all assigned material in advance. It is OK to come 

with questions (e.g. about details, interpretation, etc.), but you should be ready to actively 
participate in all course discussions (see next bullet).  

o Grades are based purely on participation. As a result, active participation in all discussions 
is a requirement. Participation includes willingness to summarize the article, to articulate 
what you liked and didn’t like, to identify strengths and weaknesses of the work, and to 
contribute questions and ideas for discussion. In particular, include perspectives on how 
the article informs your own thinking and might influence your own research.  

 
Contesting Grades 

Students who believe that their grade awarded is demonstrably improper by reason of 
capricious or arbitrary grading should confer with the Associate Director of Academic Affairs 
in the School of Integrative Biology. Students who are unable through such discussion to 
arrive at a mutually agreeable solution may file a written appeal with the Capricious Grading 
Committee of the School of Integrative Biology. Prompt attention to these concerns is 
important. The appeal must be filed within six working weeks after the start of the next 
semester. 
For further information, refer to §3-107 of the Student Code: 
https://studentcode.illinois.edu/article3/part1/3-107/  

 
Disabilities Statement 

If you require special accommodations, please contact Dr. Fischer via email as soon as 
possible. All accommodations will follow the procedures as stated in Article 1-110 of the 
Student Code (http://studentcode.illinois.edu/article1_part1_1-110.html). To obtain disability-
related academic adjustments and/or auxiliary aids, students with disabilities must contact the 
course instructor and the Disability Resources and Educational Services (DRES) as soon as 
possible. To contact DRES you may visit 1207 S. Oak St., Champaign, call 333-4603 (V/TTY), 
or e-mail a message to disability@illinois.edu. 

 
Code of Conduct  

Students are expected to conduct themselves in accordance with the campus Student Code: 
https://studentcode.illinois.edu. As a reminder, the Campus Integrity Statement states: “The 
University of Illinois at Urbana-Champaign expects its faculty, staff, students and guests to 
conduct themselves in accordance with the community values of civility, respect, and honesty; 
to maintain the highest level of integrity and exercise critical judgment in all dealings, decisions 
and encounters; and to maintain and strengthen the public’s trust and confidence in our 
institution.” You will receive three written warnings if your language and comments are divisive 
or offensive. After these warnings you will receive a 0 on the participation grade for the session 
in which your comments are deemed inappropriate for the third time (warning). A fourth written 
warning will result in your dismissal from the course. What does it mean to be divisive or 
offensive? The list includes but is not limited to: personal attacks, false statements with no 
basis in fact, demeaning someone's experience, belittling language, broad generalizations 
and stereotyping, amongst others. If you cannot find a credible source to support something 
you are trying to state as a scientific finding, it is likely in this category. 
 

Academic Integrity  
Academic integrity is essential to maintaining a learning environment that promotes 
excellence. We expect that all students will complete all academic and scholarly assignments 
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with fairness and honesty. We adhere to the academic misconduct guidelines outlined by the 
Student Code of Conduct and will report any suspected academic misconduct using the FAIR 
system. Please see http://studentcode.illinois.edu/article1_part4_1-402.html for additional 
details. If you have any questions about the above policy or what constitutes academic 
misconduct in this course, please contact Dr. Fischer. 

 
Course schedule  

Note that assigned readings may change based on group discussion and approval by the 
instructor and course participants.  
 

DATE PAPER(S) 

SETTING THE STAGE 

Jan 25 

Buchberger et al (2019) Cloudy with a Chance of Insights: Context Dependent Gene 
Regulation and Implications for Evolutionary Studies. genes 

Hudson et al (2012)  Beyond differential expression: the quest for causal mutations and 
effector molecules. BMC genomics 

Feb 01 Ruiz-Oritz & Tollkuhn (2021) Specificity in sociogenomics: Identifying causal 
relationships between genes and behavior. Hormones & Behavior 

 GENE REGULATION AND BEHAVIOR 

Feb 08 

Benowitz et al (2017) Relating quantitative variation within a behavior to variation in 
transcription. Evolution 

Benowitz et al (2018) Predictable gene expression related to behavioral variation in 
parenting. Behavioral Ecology 

Feb 15 Delcos et al (2020) Divergent neurogenomic responses shape social learning of both 
personality and mate preference. Journal of Experimental Biology 

Feb 22 Wu et al (2020) The genetic mechanisms of selfishness and altruism in parent-offspring 
coadaptation. Science Advances 

Mar 1 Guo et al (2018) Dop1 enhances conspecific olfactory attraction by inhibition miR-9a 
maturation in locusts. Nature Communications 

Mar 8 Sinah et al (2020) Behavior-related gene regulatory networks: A new level of 
organization in the brain. PNAS 

GENOME ARCHITECTURE & BEHAVIOR 

Mar 15 

Jiggins (2016) Nature Genetics [this is a spotlight, very short overview!] 
Merritt et al (2020) A supergene-linked estrogen receptor drives alternative phenotypes 

in a polymorphic songbird. PNAS 
Hager et al (2020) A chromosomal inversion drives evolution of multiple adaptive traits in 

deer mice. bioRxiv 

Mar 22 Rubenstein et al (2019) Coevolution of Genome Architecture and Social Behavior. 
Trends in Ecology & Evolution 

SINGLE CELL TRANSCRIPTOMICS 

Mar 29 Skene et al (2018) Genetic identification of brain cell types underlying schizophrenia. 
Nature Communications 
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Apr 5 Watanabe et al (2019) Genetic mapping of cell type specificity for complex traits.  Nature 
Communications 

Apr 12 Northcutt et al (2019) Molecular profiling of single neurons of known identity in two 
ganglia from the crab Cancer borealis. PNAS 

Apr 19 Stuart et al (2019) Comprehensive Integration of Single-Cell Data. Cell 

SPATIAL TRANSCRIPTOMICS 

Apr 26 Rodriques et al (2019) Slide-seq: A scalable technology for measuring genome-wide 
expression at high spatial resolution. Science 

May 3 Moffit et al (2018) Molecular, spatial, and functional single-cell profiling of the 
hypothalamic preoptic region. Science 

 
 
 
 
 


