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COURSE NUMBER: BIO 2500	COURSE TITLE: General Genetics


CREDITS:	3


PRE-REQUISITES: BIO 1113 and 3 additional semester credit hours in Biological Sciences above BIO 1113.

CO-REQUISITES: None

COURSE DESCRIPTION: The principles of genetics including molecular genetics, transmission genetics of prokaryotes and eukaryotes, developmental and non-chromosomal genetics, and the genetics and evolution of populations.


COURSE LEARNING OUTCOMES: Students will know the general principles of modern genetics; have an enhanced understanding of principles of inheritance, the central dogma, chromosomal replication, gene mapping, gene expression, biotechnology, population and quantitative genetics.


OT36 LEARNING OUTCOMES:
Not Applicable

TAG LEARNING OUTCOMES:
Not Applicable


COURSE MATERIALS:
Concepts of Genetics by Brooker, McGraw- Hill publishing company.

1

STANDARDS AND METHODS FOR EVALUATION:

	3 quizzes @ 50 points each
	=
	150 points

	3 exams @ 100 points each
	=
	300 points

	5 assignments@ 10 points each
	=
	50 points

	Final exam
	=
	100 points

	Discretionary points
	=
	50 points

	Total
	
	650 points



GRADING SCALE:
90-100% = A
80-89.9% = B
70-79.9% = C
60-69.9% = D
0-59.9% =	E


COLLEGE SYLLABUS STATEMENTS

Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”


UNITS OF INSTRUCTION, OUTCOMES AND ASSESSMENT ALIGNMENT

Week 1
· Unit of Instruction: Overview of Genetics; Reproduction and Chromosome Transmission
· Course Learning Outcomes: Students will be able to:
· Discuss molecular expression of genes.
· Identify the relationship between genes and traits.
· List the different fields of genetics.
· Discuss the general features of chromosomes.
· Learn the process of cell division.
· Know in detail the difference between mitosis and meiosis and understand the process of crossing over and recombination.
· Discuss sexual reproduction.
· Assessment Methods: Assignment and quiz or exam

Week 2
· Unit of Instruction: Mendelian Inheritance; Sex Determination and Sex Chromosomes
· Course Learning Outcomes: Students will be able to:

· Learn Mendel’s Study of pea plants and understand the difference between monohybrid and dihybrid crosses.
· Understand the law of segregation and the law of independent assortment.
· Understand the chromosome theory of inheritance.
· Know inheritance patterns in humans.
· Understand the mechanism of sex determination and X-Inactivation.
· Discuss the properties of X and Y chromosomes and transmission patterns for X-linked genes.
· Understand the application of probability and statistics in genetics studies.
· Assessment Methods: Assignment and quiz or exam

Week 3
· Unit of Instruction: Extensions of Mendelian Inheritance; Extranuclear inheritance, imprinting, and maternal effect
· Course Learning Outcomes: Students will be able to:
· Discuss simple inheritance patterns and describe dominant and recessive alleles.
· Understand environmental effects on gene expression.
· Discuss the different patterns of inheritance: Incomplete dominance, overdominance, codominance, sex-influenced, sex-limited inheritance, lethal alleles, pleiotropy and gene interactions.
· Understand extranuclear inheritance: Chloroplasts.
· Understand extranuclear inheritance: Mitochondria.
· Know the theory of endosymbiosis.
· Understand epigenetics, imprinting and maternal effect.
· Assessment Methods: Assignment and quiz or exam

Week 4
· Unit of Instruction: Genetic Linkage and Mapping in Eukaryotes, Variation in chromosome structure and number
· Course Learning Outcomes: Students will be able to:
· Learn about linkage and understand the relationship between linkage and crossing over.
· Discuss genetic mapping in plants and animals.
· Discuss mitotic recombination and how it affects the phenotype of offspring.
· Understand the difference between mitotic and meiotic recombination.
· Discuss eukaryotic chromosomes.
· Learn changes in chromosome structure: deletions, duplications, inversions and translocations.
· Understand variation in the number of chromosomes within a set: aneuploid.
· Understand variation in the number of sets of chromosomes: euploid.
· Discuss mechanisms that produce variation in chromosome number.
· Assessment Methods: Assignment and quiz or exam

Week 5
· Unit of Instruction: Genetics of bacteria and viruses
· Course Learning Outcomes: Students will be able to:
· Understand genetic transfer in bacteria.
· Discuss bacterial conjugation and mapping via Hfr strains of bacteria.
· Discuss bacterial transduction and transformation.
· Understand virus structure and genetic composition.
· Discuss viral reproductive cycles.
· Know bacteriophages and discuss intragenetic mapping in bacteriophage
· Assessment Methods: Assignment and quiz or exam

Week 6
· Unit of Instruction: Molecular structure of DNA and RNA, DNA Replication and Recombination
· Course Learning Outcomes: Students will be able to:
· Identify DNA as the genetic material.
· Discuss DNA and RNA structure.
· Understand the process of DNA replication in prokaryotic and eukaryotic cells.
· Discuss the process of homologous recombination.
· Assessment Methods: Assignment and quiz or exam

Week 7
· Unit of Instruction: Gene Transcription and RNA modification, Translation of mRNA
· Course Learning Outcomes: Students will be able to:
· Describe the process of transcription in bacteria and in eukaryotes.
· Discuss the genetic basis for protein synthesis.
· Understand the relationship between the genetic code and protein synthesis.
· Discuss the experimental determination of the Genetic Code.
· Understand the structure and function of t-RNA.
· Discuss ribosome structure and assembly.
· Understand the stages of translation.
· Assessment Methods: Assignment and quiz or exam

Week 8
· Unit of Instruction: Gene Regulation in Bacteria and in Eukaryotes
· Course Learning Outcomes: Students will be able to:
· Discuss transcriptional regulation in bacteria.
· Understand the regulation of the lac Operon and trp Operon.
· Discuss the translational and posttranslational regulation in bacteria.
· Discuss transcriptional regulation in eukaryotes.

· Know regulatory transcription factors.
· Discuss chromatin remodeling, histone variation and modification.
· Discuss DNA methylation, insulators, enhancers in the process of gene regulation.
· Discuss regulation of RNA processing and translation.
· Assessment Methods: Assignment and quiz or exam

Week 9
· Unit of Instruction: Gene Mutation and DNA repair, Recombinant DNA Technology
· Course Learning Outcomes: Students will be able to:
· Discuss the effects of mutations on gene structure and function.
· Describe random nature of mutations.
· Discuss spontaneous mutations, and induced mutations.
· Discuss gene cloning using vectors.
· Understand Polymerase Chain Reaction (PCR).
· Discuss DNA libraries and blotting methods.
· Know methods for analyzing DNA and RNA binding proteins.
· Know DNA sequencing and site directed mutagenesis.
· Assessment Methods: Assignment and quiz or exam

Week 10
· Unit of Instruction: Biotechnology, Genomics I: Analysis of DNA and Transposable elements
· Course Learning Outcomes: Students will be able to:
· Discuss uses of microorganisms in biotechnology.
· Discuss Genetically Modified organisms (GMO).
· Learn about reproductive cloning and stem cells.
· Discuss human gene therapy.
· Discuss cytogenetic mapping via microscopy.
· Discuss linkage mapping via crosses.
· Discuss physical mapping via cloning.
· Learn Genome-sequencing projects.
· Learn the effect of transposition on chromosome structure and gene expression.
· Assessment Methods: Assignment and quiz or exam

Week 11
· Unit of Instruction: Genomics II: Functional Genomics, Proteomics and Bioinformatics
· Course Learning Outcomes: Students will be able to:
· Understand functional genomics.
· Understand proteomics.
· Discuss bioinformatics.

· Assessment Methods: Assignment and quiz or exam

Week 12
· Unit of Instruction: Medical Genetics and Cancer
· Course Learning Outcomes: Students will be able to:
· Understand the inheritance patterns of genetic diseases.
· Discuss detection of disease-causing alleles.
· Understand the genetic basis of cancer.
· Assessment Methods: Assignment and quiz or exam

Week 13
· Unit of Instruction: Population Genetics
· Course Learning Outcomes: Students will be able to:
· Discuss genes in populations and the Hardy-Weinberg equation.
· Discuss microevolution and natural selection.
· Understand genetic drift and migration.
· Understand nonrandom mating.
· Discuss sources of new genetic variation.
· Assessment Methods: Assignment and quiz or exam

Week 14
· Unit of Instruction: Quantitative Genetics
· Course Learning Outcomes: Students will be able to:
· Describe quantitative traits such as height in humans.
· Understand statistical methods for evaluating quantitative traits.
· Discuss polygenic inheritance and learn most quantitative traits are polygenic.
· Discuss heritability and selective breeding.
· Assessment Methods: Assignment and quiz or exam

Week 15
· Unit of Instruction: Evolutionary Genetics
· Course Learning Outcomes: Students will be able to:
· Describe the origin of species.
· Discuss phylogenetic trees.
· Understand molecular evolution and molecular clocks
· Learn about Evo-Devo: Evolutionary Developmental Biology
· Assessment Methods: Assignment and quiz or exam

Week 16 Final exam
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