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	Contra Costa College


	Course Outline


	Department & Number
	Biological Sciences-172

	Course Title
	Introduction to Biotechnology                  
	Number of Weeks
	18

	Prerequisite
	none
	Lecture Hours
	54

	Challenge Policy
	
	Lab Hours
	0

	Co-requisite
	
	Hours By  Arrangement
	0

	Challenge Policy
	
	Activity Hours
	0

	                        Advisory
	
	Units
	3


	COURSE DESCRIPTION


	This course will teach students about all aspects of the biotechnology field, with content appropriate for a wide range of students and professionals.  Topics will include the biology, business, and legal/ethical issues surrounding biotechnology; cells, genes, DNA, proteins, genetic engineering, drug development, biofuels, agriculture, bioremediation, biotechnology company structure, and the regulations affecting the field.


	COURSE OBJECTIVES

	At the completion of the course the student will be able to:


	Demonstrate understanding of basic biological and chemical principles underlying biotechnology.

	Define, explain, and interpret characteristics of life. Define and give examples of the kingdoms of life; know the major phyla in the living world.

	Explain the structure of atoms, ions, and isotopes.  Describe and distinguish between ionic bonds, covalent bonds, and hydrogen bonds. Understand empirical and structural formulae for basic biological molecules. Identify, and discuss the structures and functions of the four major classes of biological molecules:  carbohydrates, lipids, proteins, and nucleic acids.

	Demonstrate knowledge of the Cell Theory.  Identify, explain, and interpret the distribution, structure, and function of the organelles found in eukaryotic cells (including animals and plants).  Compare and contrast the distribution, structure, and functions of eukaryotic and prokaryotic cells.  Diagram and discuss the macromolecular structure of cell membranes.  Define, and interpret the various kinds of transport and signaling across cell membranes.

	Compare and contrast metabolic processes and activities in animal, plant, and fungal cells, including fermentation.  

	Define and explain cellular reproduction in prokaryotes and eukaryotes.  Understand the structure of chromosomes. 

	Interpret the life-cycles of various eukaryotes.  Explain and interpret, compare and contrast diverse eukaryotic life cycles.  

	Explain and discuss how genetic material is encoded in molecules of DNA and expressed through the processes of transcription and translation.  Explain and interpret those factors regulating the expression of genes in prokaryotic and eukaryotic cells.  Demonstrate knowledge of and interpret the process of DNA replication.  Explain how these events relate to the cell cycle cell cycle.

	Define and apply the basic vocabulary of genetics.  Explain the molecular aspects of genes and mutations.  

	Define, explain, and interpret evolution and natural selection. Explain and interpret the action of natural selection.  

	Discuss the location and significant characteristics of the major global ecosystems, both terrestrial and aquatic. Evaluate and understand diverse ecological phenomena, including interspecific interactions, succession, and niches.  Interpret how these factors lend structure to nature. 

	Differentiate between functional activities of different biological macromolecules. 

	Explain and apply knowledge of protein structure and function, with emphasis on enzymes and signaling proteins. 

	Demonstrate understanding of common biological techniques used in biotechnology.  Know and explain recent advances in genetic engineering and biotechnology involving the introduction of new or modified genetic material into the organismal genome and the cloning of organisms.

	Discuss the theory behind and applications of the Polymerase Chain Reaction.

	Explain overall process of protein production and purification and describe its applications.

	Demonstrate understanding of construction and uses of recombinant DNA, including the use of plasmids and restriction enzymes. 

	Demonstrate understanding of the principles underlying plant, animal, and prokaryotic cell culture.  Describe applications of this technique, including stem cells. 

	Demonstrate knowledge of a wide variety of biotechnology applications; including producing a protein product, forensics, blocking harmful protein interactions, cancer treatments, GMO crops, vaccines, human disease study and treatment, drug testing, aquaculture, bioremediation, medical diagnostics and biomarkers, pharmacogenomics, gene therapy, regenerative medicine, stem cells, cloning, and biofuels.

	Demonstrate knowledge of legal and ethical concerns surrounding biotechnology.

	Demonstrate knowledge of the structure, function, and processes of biotechnology companies.


  COURSE CONTENT: (In detail; attach additional information as needed and include percentage breakdown) 

	2
	%
	Characterizing life

	3
	%
	Diversity and classification

	3
	%
	Ecosystem function and diversity

	5
	%
	Basic chemistry, chemical bonding

	10
	%
	Cells, organelles, membrane structure, function, and mechanisms of transport and signaling

	3
	%
	Cellular reproduction:  mitosis, DNA replication

	2
	%
	Organismal reproduction and life cycles

	8
	%
	DNA structure, replication, transcription, and translation

	2
	%
	Structure and function of viruses

	3
	%
	Evolution, natural selection, and population genetics

	3
	%
	Physiology and metabolism

	5
	%
	Structure and function of biological macromolecules in living systems;  including proteins, nucleic acids, lipids, and carbohydrates 

	3
	%
	Cell signaling, with emphasis on cancer

	3
	%
	Molecular biology and genetic engineering

	3
	%
	Recombinant DNA, restriction enzymes, cloning enzymes, plasmids

	4
	%
	Polymerase Chain reaction

	2
	%
	Transformation, marker selection, gene expression

	3
	%
	DNA sequencing, genome comparisons, gene isolation

	2
	%
	Genotyping

	3
	%
	Cell culture and stem cells

	5
	%
	Protein production, purification, and structural analysis 

	13 
	%
	Applications of biotechnology (pharmaceutical, agricultural, bioremediation, microbial, forensics, medical, industrial)

	5
	%
	Legal issues, ethical concerns, and regulation of biotechnology products

	5
	%
	Biotechnology product development, structure of biotechnology companies


	METHODS OF INSTRUCTION


	Lecture

	Worksheets

	Directed exploration of online resources

	Group discussions

	Instructional videos

	Animations of molecular processes


	INSTRUCTIONAL MATERIALS


	Textbook Title:
	Introduction to Biotechnology

	 Author:
	Thieman, William J. and Palladino, Michael A. 

	        Publisher:


	Pearson Benjamin Cummings

	   Edition/Date:


	2nd edition, 2009


	COURSE EXPECTATIONS (Use applicable expectations)


	       Outside of Class Weekly Assignments
	Hours per week


	Weekly Reading Assignments
	3

	Weekly Writing Assignments
	1.5

	Weekly Math Problems
	0.5

	Lab or Software Application Assignments
	0.5

	Other Performance Assignments
	1.5


 STUDENT EVALUATION: (Show percentage breakdown for evaluation instruments)
	45
	%
	Quizzes, Exams

	15
	%
	Discussion Participation

	20
	%
	Written assignments 

	20
	%
	Reports


	  GRADING POLICY (Choose LG, CR/NC, or SC)


	X
	Letter Grade
	
	Credit / No Credit
	
	Student Choice

	
	90% - 100% = A 
	
	70% and above = Credit
	
	90% - 100% = A

	
	80% -   89% = B                                  Below 70% = No Credit                                      80% -   89% = B

	
	70%  -  79% = C                                                                                                               70%  -  79% = C

	
	60%  -  69% = D                                                                                                               60%  -  69% = D

	
	Below   60% = F                                                                                                               Below   60% = F

	                                                                                                                                                   70% and above = Credit

	                                                                                                                                                   Below 70% = No Credit


	Prepared by:
	Katherine Krolikowski, PhD


	Date: Semester/Year
	Spring, 2010
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