
- Course Information -

University: University of Nebraska at Omaha

College: Arts and Sciences

Curriculum: Biology

Number: 4890

Type: Lecture

Title: Genes, Brain, and Behavior

Short title: Genes, Brain, and Behavior

Effective term: Spring 2016

Graduate non-degree students: Not allowed

Can course be taken for credit
multiple times?

No

 

- Credit Hours Information -

Type: Fixed

Hours: 3

 

- Cross-listing and/or Dual-listing (UG/G) Information -

Courses: AS Neuroscience 4890, GR AS Biology 8896, GR AS Psychology 8896

 
- Duplication Information (not to be used for cross/dual-listings) - Use in ALL instances where there is potential that a course overlaps in content with another discipline.   This feature allows the relevant chair(s)/directors(s) to review and
approve early in the review process.   Please use if there is potential for perceived duplication. 

Curriculum: Not applicable

 

- 1.0 Course Description Information -

1.1 Catalog description:

This course will evaluate the complex interaction between an organism's genome and neural activity pattern in the nervous system as related to behavior. In this course students will explore how changes in gene expression (allelic variants,
epigenetics, differential regulation) and gene networks within neural tissue can reciprocally influence behaviors such as communication, foraging, reproduction, and cognition.
 

1.2 Prerequisites of the course:

Undergraduate: NEUR 1500 (Introduction to Neuroscience) and BIOL2140 (Genetics) or by permission of instructor Graduate: None

 

1.3 Overview of content and purpose of the course:

Many of the behaviors we observe are a result of the complex interaction between neural activity in the brain and the organism's genome. While neural activity patterns more directly influence immediate behavioral displays, between-
individual variation or long-term changes within individuals are mediated in large part by differences in gene expression and/or their respective molecular networks. Thus to understand behavior (both natural and pathological) it is critical to
account for the genome's effect on the nervous system. Neuro-genomics/genetics bridges molecular activity patterns in the brain with how they can influence or be influenced by behavior. In this course we explore the interactive nature
between genes and the nervous system that will lead to a more complete understanding of behavioral variation.

 

1.4 Unusual circumstances of the course:

None

 

- 2.0 Course Justification Information -

2.1 Anticipated audience / demand:

This course serves to diversify the options for an advanced lecture course in the undergraduate Neuroscience curriculum. The course will meet the requirements for a Block I elective course for the Neuroscience major where students must
take a minimum of 3-9 hours in this block. Many current Block I courses for the Neuroscience major are only tangentially related to neuroscience and this course will focus on advanced principles and topics directly related to neuroscience.
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At the graduate level, this cross-listed course will serve students from the Neuroscience & Behavior graduate program in psychology. Additionally, this course could attract students from other gradaute programs in Biology.

 

2.2 Indicate how often this course will be offered and the anticipated enrollment:

The course will be offered once per year, and the anticipated enrollment is 25 undergraduates and 5 graduate students per offering.

 

2.3 If it is a significant change to an existing course please explain why it is needed:

No existing similar course

 
- 3.0 Objective Information -
Is this course part of or being proposed for the General Education curriculum?

No

 

3.1 List of performance objectives stated as student learning outcomes:

Students will explain:

- how gene expression in the nervous system indirectly influences behavior

- how social and ecological enivronments can alter behavior via gene expression in the brain

- how allelic variation (isoforms, presence/absence) leads to differences in brain-based behaviors

- how genes can be differentially regulated in a variety of different ways by intracellular and extracellular signals in neurons

- how behavioral variation can be attributed to localized differences in gene expression in the brain

- how biological networks reveal important emergent properties depending on the scale of biological organization

- how within and between species behavioral variation may be attributed to different biological network properties in the brain.

- the capabilities and limitations of genomic analyses (Genome Wide Assocation Studies, Next-Generation Sequencing, Microarrays) and candidate gene analyses (qPCR, neurohistochemistry), in uncovering novel neuromolecular mechanisms
of behavior and hypothesis generation.

- the capabilities and limitations of naturalistic and model systems in modeling neurogenetics of behavior

 
3.2 General Education Student Learning Outcomes

After completing the course, successful students shall be able to do the following:
 

- 4.0 Content and Organization Information -

4.1 List the major topics central to this course:

1. Levels of analyses of animal behaviors to put the neurogenetic mechanisms into a larger evolutionary and ecological context

2. Mechanisms of gene regulation (allelic, inheritance, transcriptional, translational) in neurons leading to variation in behavior.

3. Gene x Environment interaction (epigenetics and transgenerational effects) that alter neural activity patterns leading to changes in behavior

4. Molecular and cellular neuroscience from the perspective of how genes can change electrical properties and wiring of neurons that lead to altered behaviors.

5. Neuroanatomy and neural circuits/pathways implicated in behaviors

6. Biological networks in the context of functional and structural brain connectivity as related to behavior

7. Neurogenetic and neurogeonomics of

     a. Communication
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     b. Foraging

     c. Sexual Behavior

     d. Aggression

     e. Parental Care

     f. Stress and anxiety

     g. Psychopathology

 

- 5.0 Teaching Methodology Information -

5.1 Methods:

The pedagogical strategy utilized in this course will be mixed including,

- traditional lecture for fundamental concepts and overall scientific approaches to behavioral neurogenomics/neurogenetics

- interactive student led discussions and presentation of primary literature

- individual research projects and paper

- poster symposium open to the campus and community

- graduate student lecture

 

5.2 Student role:

- Each student will be expected to come to class prepared to discuss the focal topic of the lecture, including summarzing the major concepts, having critical questions on experimental methods, data interpretation, and conclusions of empirical
studies.

- Students will provide timely summaries of their progress on their research project

- Students will be expected to attend all lectures, and be active participants in any in-class discussions/presentations

 
- 6.0 Evaluation Information -
Students should be provided the actual list of projects, basis for determining the final grade, and grading scale at the beginning of each course.

6.1.1 Describe the typical types of student projects that will be the basis for evaluating student performance:

- two standard exams (identification, short-answer essay, long essay) on the material covered in lecture and readings

- research projects (e.g. term paper and poster presentation)

- graduate student performance will also be evaluated based upon quality, breadth, and depth of their classroom lectures on selected topics in behavioral neurogenetics/neurogenomics.  Specifically, graduate students should submit the
presentation with extensive literature citations utilized in preparing for the presentation.

 

6.2 Describe the typical basis for determining the final grade (e.g., weighting of various student projects):

Exams: 50%

Research Project (Undergraduate: 50%; Graduate: 30%)

Classroom Lecture (Graduate: 20%)

 

6.3 Grading type:

Letter grades

 

- 7.0 Resource Material Information -
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7.1 Textbook(s) or other required readings used in course:

The OMICs: Applications in Neuroscience. Coppola, G. New York: Oxford University Press, 2014

 

7.2 Other student suggested reading materials:

Behavioral Genetics. Plomin, R, DeFries, JC, Knopik, VS, Neiderhiser, JM. Worth Publishers, 2012

Principles of Behavioral Genetics. Anholt RH, Mackay, TFC. Academic Press, 2009
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- 8.0 Other Information -

8.1 Accommodations statement:

 
Appropriate accommodations are provided for students who are registered with the Accessibility Services Center and make their requests sufficiently in advance. For more information, contact Accessibility Services Center (MBSC 126, Phone:
402-554-2872, unodisability@unomaha.edu) or visit unomaha.edu/disability.
 

8.2 Other:

No other comments.
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* 8.3 Author(s):

Ryan Y. Wong
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