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A general survey of the basic principles of genetics and organic evolution with a 
historical perspective. Classical genetics, molecular genetics, popUlation genetics and 
evolution, current genetic research and technologies. 

N. MAJOR LEARNING OUTCOMES 
Upon completion of this course a student will be able to: 

A. Explain the basic principles of genetics and evolution and apply them to current 
advances in medicine, agriculture, and biotechnology. 

B. Assess Mendelian extensions in regards to how they provide more accurate and 
detailed analysis of gene behavior. 

C. Evaluate the role of chromosome behavior in sex detennination, gene mapping, 
genetic variation, and evolution. 

D. Compare and contrast the structures and functions of DNA and RNA and 
integrate their roles in the multi -step processes involved in the transmission of 
genes, gene expression and genetic variation at a molecular level. 

E. Distingnish between the assumptions on which Hardy-Weinberg equilibrium is 
based and the principles of genetics and explain how these differences provide a 
quantitative measurement for evolution. 

F. Analyze and evaluate current research and technologies in genetics. 
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G. Integrate the postulates of Mendel, Mendelian extensions, gene interactions, 
linkage, molecnlar genetics and principles of evolution to solve complex genetic 
problems. 

H. Value the scientific methodologies of past and present genetic researchers in 
terms oftheir contributions to our current knowledge of genetics. 

V.CONTENT 
A. Introduction to Genetics 

1. The work of Gregor Mendel 
a. Monohybrid crosses 
b. Dihybrid crosses 

2. Probability 
3. Mitosis and meiosis 
4. Inborn errors of metabolism 
5. Pedigree analysis 

B. Extensions to Mendelian Inheritance 
1. Mnltiple alleles 
2. Incomplete dominance/codominance 
3. Lethal alleles 
4. Sex-influenced genes 
5. Epistasis 
6. Polygenic inheritance 

C. Chromosomes 
1. Chromosomal theory of inheritance 
2. Sex-linkage 
3. Sex determination 
4. Chromosomal aberrations 
5. Linkage, crossing over and gene mapping 
6. Extranuclear inheritance 

D. Molecular Genetics 
1. Structure and function of DNA and RNA 
2. DNA replication 
3. Gene expression 

a. Transcription 
b. mRNA processing 
c. Translation and the genetic code 
d. Mutations and DNA repair 
e. Control of gene expression 

E. Population Genetics and Evolution 
1. Hardy-Weinberg equilibrium 
2. Forces of evolution 

a. Genetic drift 
b. Mutations and genetic variation 
c. Gene flow 
d. Nonrandom mating 
e. Natural selection 
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3. Speciation and adaptive radiation 
4. Molecular evolution 
5. Quantitative genetics 

F. Current Research and Technologies 
1. Biotechnology 
2. Epigenetics 
3. Reproductive technologies 
4. Gene therapy 
5. Forensic genetics 
6. Genomics and bioinformatics 
7. Pharmacogenetics 

VI. INSTRUCTIONAL METHODOLOGY 
A. Assigmnents 

1. In-class Assigmnents 
Group discussions on relevant class issues such as how research 
geneticists' experimental methodology applied the scientific method to 
provide evidence for the composition and behavior ofthe genetic material 
and/or ethical societal issues arising from current genetic technologies. 

2. Out -of-class Assigmnents 
a. Weekly reading assigmnents from the textbook on current lecture topics. 
b. Approximately 6 genetic problem sets assigned as homework. Each set is 

increasingly more complex with multi-step solutions. Students must 
integrate the various genetic principles covered in the course to solve these 
problems and list each principle involved for each step ofthe solution. 

c. Internet videos of university-based, peer-reviewed animations that 
reinforce the molecular genetics processes such as DNA replication, RNA 
synthesis and protein synthesis (translation and the genetic code), covered 
in lecture. 

B. Evaluation 
1. In-class examinations to assess students' mastery and integration of the 

fundamental concepts of genetics and evolution by solving genetics problems 
involving autosomal and sex-linked genes and answering questions related to 
the processes in the transmission of genes and the regulation of gene 
expressIOn. 

2. Genetics problem sets assigned as homework to ensure that students' are able 
to integrate the principles of genetics, evolution, and probability by solving 
multi-step problems to construct genetic maps and predict genotype and 
phenotype frequencies of offspring. 

3. In-class participation in discussion groups on scientific methodology and 
ethical issues of new technologies. Students will be assessed on vocabulary 
and references made to general scientific and genetic concepts. 

4. In-class final examination with test questions to assess mastery and integration 
of the principles of genetics and evolution through the application of these 
principles to past and present advances in genetic research and technologies. 
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C. Textbooks and other Instructional Materials 
1. Snustad and Simmons, Principles a/Genetics, Wiley, Hoboken NJ, 2011 
2. Peer-reviewed, university-based websites for molecular genetic animations 

such as vcell/ndsu.nodakedu and learngenetics.utah.edu 
3. Computer instructional materials provided by the textbook publisher. 
4. LCD proj ector to enhance lecture presentations. 

VII. TITLE 5 CLASSIFICATION 
CREDITIDEGREE APPLICABLE (meets all standards of Title 5. Section 55002(a». 
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