Eastern Oregon University

College of Arts and Sciences

Course Syllabus

Number of Course: BIOLOGY 235

Name of Course: Introductory Genetics

Catalog Description: Introduction to the principles of classical and molecular genetics using primarily human examples, incorporating hands-on exercises demonstrating classical, molecular, and recombinant genetics techniques.Prerequisites: BIOL 231, BIOL 232, BIOL 233, and admission to the OHSU nursing program.

Credit Hours: 3

Professor, office, phone, email, office hours: John Rinehart, BH 313E, jrinehart@eou.edu; office hours vary by term.

Learning Outcomes: At the completion of this course, students should be able to:


1. Describe classic Mendelian principles of the inheritance of genes;


2. Solve problems involving classical Mendelian principles;


3. Describe basic aspects of the central dogma of molecular biology, including the processes of replication, transcription, and translation;


4. Understand and diagram the basic processes of cell division;


5. Understand the processes of gene mutation, particularly with respect to human health and disease;


6. Describe and think critically about the genetics of human sex, gender, and sexual orientation and preference;


7. Describe and use the techniques of recombinant DNA technology, and apply those techniques to understand cloning, treatment of disease, and advancements in medicine;


8. Understand the human genome and the human genome project, and why it is so important;


9. Understand quantitative traits and how they apply to humans;


10. Appreciate and respect the genetic diversity and differences in humans.

Outline of the Course:

I. The Basics of Heredity: Mendelian Principles



A. Slaying Molecular Dragons: examples of genetic diseases



B. Peas



C. Mendelian genetics in humans




1. Is albinism really a “disease”?

2. Hereditary deafness: one person’s trait is another’s disease

3. Human Pedigrees and pedigree analysis


II. The Central Dogma



A. DNA: the genetic alphabet (and only 4 letters!)



B. How genes encode proteins



C. Splicing modular genes: introns and exons



D. Orchestrating the genome: gene expression in time and place


III. How Chromosomes Move



A. Chromosomes? What are those?



B. How cells move your genes around (Mitosis)



C. Passing genes between generations (Meiosis)



D. The chromosome theory of inheritance: DNA and Mendel collide



E. Karyotyping chromosomal abnormalities


IV. Mutation



A. Molecular monkey wrenches



B. Methods of detecting mutations



C. We are ALL mutants; so what constitutes “normal”?



D. Mutations in big genes and big repeats in not-so-big genes




1. Duchenne muscular dystrophy




2. Huntington disease




3. Myotonic dystrophy


V. Genes, Chromosomes, and Gender



A. The odd couple: Y is from Mars, X is from Venus

B. Sex, gender, and orientation: the role of genes in human sexual complexity

C. When boys will be girls and vice-versa

D. Aneuploidy


VI. Breaking the rules



A. Imprinting




1. Angelman Syndrome




2. Prader-Willi Syndrome



B. One trait, many causes: genes and environment interact


VII. There’s cloning and then there’s cloning; the human genome project


VIII. Complex Traits



A. Correlations between genotype and phenotype



B. Polygenic causation




1. retinitis pigmentosa




2. the complexity of cardiovascular disease



C. Quantitative traits and the genetics of cancer


IX. Genetic Testing, Therapy, and Screening



A. Medical genetics and genetic counseling



B. Screening vs. testing



C. Are there lines that can’t be crossed?



D. The potential for gene therapy


X. Fears, Faith, Fantasies



A. Eugenics (fear)



B. Are we doing science and applying it better than we used to? (faith)



C. Where the technology could be heading (fantasies)

Textbooks: The Human Genome: a User’s Guide, by Julia E. Richards and R. Scott Hawley. 2nd edition. 2005; and Genome; by Matt Ridley.

Means of Assessment: Essay exams directly querying concepts from the presented topics, including problem-solving; class participation in discussion of topics; homework assignments keyed towards each of the roman numeral topics in the outline.

Teaching Strategies: will include some traditional lecture (about 40% of the time), in-class discussion, practice, and investigation of the topics (about 40% of the time), hands-on activities including using and learning recombinant DNA techniques (about 20% of the time).
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