Eastern Oregon University

College of Arts and Sciences

Course Syllabus

Number of Course:  BIOLOGY 428

Name of Course: Genes and Development

Catalog Description: Integrated study of developmental biology, developmental genetics, and evolution of development of plants and animals
Credit Hours: 3
Instructor: Name, office location, phone number, email, office hours: John Rinehart, BH 303B/313E, 2-3874, jrinehart@eou.edu, office hours vary by term

Time and place of the course: Fall Term, M-F 9AM, BH 309; or equivalent

Required Texts or Suggested Materials: From DNA to Diversity: Molecular Genetics and the Origin of Animal Design, 2nd Edition, by Carroll et al.; and Molecular Genetics of Plant Development, by Stephen H. Howell; additional extensive readings from review articles and the primary scientific literature.  

Prerequisites: A Majors-level Biology principles sequence; BIOL 341.
Learning Outcomes: 

1. Compare animal and plant developmental methods and pathways

2. Understand and describe how signal transduction in development occurs

3. Examine methods by which developmental information, including developmental        regimes and gene sequences, can be used to construct phylogenies

4. Describe and predict how differential developmental morphologies may lead to differential selection, adaptation, and speciation

5. Utilize basic methods in developmental genetics and biology to investigate problems in the development and phylogeny of organisms

Course Requirements: Oral presentations (number varies depending on enrollment); three exams testing content and ability to apply content toward problem-solving; written assignments such as 1-page synopses of chapters or topics, longer writings drawing together several topically related papers to construct a mini-review; participation in and critical analysis of lab-based activities.

Grading Policies: 

Oral presentations: 25%

Exams: 40%

Written assignments: 25%

Laboratory activities: 10%

No late assignments accepted; laboratory participation cannot be made up at a later date.

 Means of Assessment:

Oral presentations: Utilize the principles of Mendelian genetics and molecular biology to think critically and solve problems; Demonstrate an understanding of the central role evolution plays in all areas of biology. Students will be presenting oral discussions of assigned and chosen topics within the larger framework of the course subject, thus gaining experience in oral argument, oral presentation styles, and ability to effectively communicate advanced biological concepts and applications to others.

Exams: Demonstrate knowledge of fundamental organism structure, function, and systematics; Utilize the principles of Mendelian genetics and molecular biology to think critically and solve problems; Demonstrate an understanding of the central role evolution plays in all areas of biology. Exams will be composed of numerous objective and analysis components, such as multiple-choice, true-false, short answer, longer essays, data analysis and interpretation, and problem-solving.

Written assignments: Demonstrate the ability to write a scientific research paper; Demonstrate knowledge of fundamental organism structure, function, and systematics; Demonstrate an understanding of the central role evolution plays in all areas of biology.

Papers will be constructed as if written for submission as a review article to a scientific journal, such as Developmental Biology, Genes and Development, or Roux’s Archives of Developmental Biology.

Laboratory Activities: Demonstrate the ability to use computers and software by completing computer assignments in lab courses; Demonstrate knowledge of fundamental organism structure, function, and systematics; Demonstrate an understanding of general chemistry, organic chemistry, general physics, mathematics, and statistics. Laboratory exercises will utilize a wide variety of classical and molecular techniques, including computer-based data analysis and interpretation, such as gene sequence alignment, construction of phylogenies, and comparison of gene and protein sequence and function. 
Brief Outline of Course: 

PART I: A BRIEF HISTORY OF ANIMALS: the fossil record and what it tells us about body form of plants and animals

PART II: THE GENETIC TOOLKIT IN PLANTS AND ANIMALS: Comparison of the genetic tools used by plants vs. animals, how they compare within and among the two kingdoms

PART III: BUILDING ANIMALS; BUILDING PLANTS: How the toolkits are used in the two kingdoms to construct body form

PART IV: EVOLUTION OF THE TOOLKITS: How the toolkits have been modified and added to over evolutionary time---and what was the precursor?

PART V: DIVERSIFICATION OF BODY PLANS AND PARTS IN PLANTS AND ANIMALS: Gene expression driving changes in body form and body parts

PART VI: EVOLVING MORPHOLOGICAL NOVELTIES: Using what you already have, in most cases, to make something novel

PART VII: MORPHOLOGY AND SPECIATION COLLIDE: How morphological variation leads to species divergence

PART VIII: REGULATORY EVOLUTION OF DEVELOPMENT AT THE LEVEL OF THE GENOME AND INDIVIDUAL GENES: How small changes in gene regulation can lead to big changes in developmental programmes

General Education Category and Outcomes: Not a general education course

University Writing Requirement Outcomes: Not a UWR course

Statement on Academic Misconduct:

Eastern Oregon University places a high value upon the integrity of its student scholars. Any student found guilty of an act of academic misconduct (including, but not limited to, cheating, plagiarism, or theft of an examination or supplies) may be subject to having his or her grade reduced in the course in question, being placed on probation or 

suspended from the University, or being expelled from the University—or a combination of these.   Please see Student Handbook at: http://www.eou.edu/saffairs/handbook/honest.html
Statement on Americans with Disabilities:

If you have a documented disability or suspect that you have a learning problem and need accommodations, please contact the Disability Services Program in Loso Hall 234. Telephone: 962-3081.
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