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	Course Outline


	Course Number
	BIOSC 148
	Number of Weeks
	18

	Course Title
	General Microbiology
	Lecture Hours By Term
	54

	Prerequisite
	BIOSC 172L or BIOSC 106 and CHEM 120 or BIOSC 159 (CHEM 120 or BIOSC 159 may be taken concurrently)
	Lab Hours By Term
	54

	Challenge Policy                    
	BIOSC 106 Challenge exam and permission of instructor.
	*Hours By Arrangement
	

	Co-requisite
	
	Units 
	4

	Challenge Policy                    
	
	
	

	Advisory
	


	*HOURS BY ARRANGEMENT: 
	
	Hours per term. 

	           ACTIVITIES: (Please provide a list of the activities students will perform in order to satisfy the HBA requirement):

	

	

	


	COURSE/CATALOG DESCRIPTION


	This course, intended for majors, emphasizes the structure, morphology, physiology, genetics, evolution and diversity of microorganisms.  It includes the effect of microorganisms on the human body and mechanisms for disease control and prevention.  Topics include microscopy, culture of microbes and aseptic technique, control and identification of microbes, bacterial biochemistry, metabolism and physiology, cell structure and function, microbial genetics, recombinant DNA and biotechnology, viruses and their life cycles, immunology, epidemiology, and study of select infectious diseases.



	COURSE OBJECTIVES:

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


	Identify major groups of microbes including viruses, infectious agents, and prokaryotic and eukaryotic microbes.

	Differentiate the structural features of various microbes (prokaryotic and eukaryotic)

	Describe of the functions of microbial structures

	Analyze the exchange and acquisition of genetic information among organisms.

	Describe host defense mechanisms and microbial pathogenicity mechanisms

	Demonstrate a knowledge of microbiological principles such as the methodology used to study microbes, microbial metabolism and how to control their growth

	Discuss the ecology and evolution of microbes

	Demonstrate a knowledge of the principles of molecular biology as they apply to microbes

	Demonstrate a knowledge of the roles of microorganisms in biotechnology

	Perform routine microbiological tasks aseptically 

	Perform laboratory techniques commonly used in biotechnology or molecular biology laboratories, such as: transformation, DNA extraction, restriction digests, agarose gel electrophoresis, PCR, sequence analysis, primer design, use of laminar flow hood, ELISA

	Perform calculations used in microbiology laboratories, including serial dilutions, non-serial dilutions, metric conversions, use of exponents and scientific notation

	Demonstrate proficiency in aseptic technique, differential staining techniques, using the streak plate technique to isolate clones from a mixed culture.

	Analyze data using the scientific method, use analyzed data to produce written reports using scientific nomenclature and jargon accurately


INTENDED STUDENT LEARNING OUTCOMES:

	their understanding of the following key concepts, following presentation of lecture material:  1)  prokaryotic structure and functional anatomy,

2)  metabolic cycles and metabolic diversity, 3) bacterial genetics, 4) structure and function of virus, 5) mechanisms of bacterial and viral pathogenesis, 6) host defense mechanisms 7)  methods of biotechnology

	Students will demonstrate proficiency with two key elements of working aseptically and safely in the microbiology and biotechnology laboratories

	Students will demonstrate proficiency with and mastery of oil-immersion microscopy.


  COURSE CONTENT (LECTURE): 
	Microbial Diversity and Classification:  Viruses, Infectious Agents, Prokaryotic and Eukaryotic Microbes

	Microbial Morphology: Structures and Function

	Microbial Physiology: Aerobic and anaerobic respiration, Fermentation, Prokaryotic nutritional categories based on carbon and energy sources

	Microbial Biochemistry:  Proteins, Nucleic acids, Lipids, Carbohydrates

	Viruses and their life cycles

	Microbial Genetics: Replication, Gene expression pathways, Regulation of gene expression

	Host-Microbe Interactions: Virulence factors, Endo- and exo-toxins, Non-specific and specific host defense mechanisms

	The Immune Response

	Disease Control/Prevention: Physical and chemical methods of microbial control, differentiated by prokaryotic target

	Microbial Evolution


 COURSE CONTENT (Lab): 
	Microscopy techniques: Oil immersion, differential staining techniques

	Use of differential and selective media

	Microbial control: Physical and chemical methods (UV radiation, disinfectants and antiseptics, antibiotics)

	Aseptic and sterile technique:  Benchtop, sample manipulation using a laminar flow hood 

	DNA transformation of a plasmid clone, streak and Isolate a clone of bacteria, make a miniprep of plasmid DNA, restriction enzyme digest, run an agarose gel, analyze the plasmid genotype

	Identify an organism via PCR:  Sequence analysis, primer design, troubleshoot reaction

	Identify an organism or protein using ELISA


METHODS OF INSTRUCTION
	Lecture

	Laboratory exercises

	Team-based projects and discussions

	Homework problems

	Laboratory reports

	Laboratory practical exams

	Reports/presentations


	INSTRUCTIONAL MATERIALS:


NOTE: To be UC/CSU transferable, the text must be dated within the last 7 years OR a statement of justification for a text beyond the last 7 years must be included. 

	Textbook Title:
	Prescott’s Microbiology

	Author:
	Wiley, Sherwood, Wolverton

	Publisher:
	McGraw Hill

	Edition/Date:
	9th, 2013

	Textbook Reading Level:
	13-15

	Justification Statement:
	(For textbook beyond 7 years)

	
	


	Lab Manual Title 
	Experiments in Microbiology: Biosc148

	Author:
	Levine, Perez, Matiasek, Krolikowski

	Publisher:
	Contra Costa College Bookstore

	Edition/Date:
	3rd, 2015


OUTSIDE OF CLASS WEEKLY ASSIGNMENTS:

Title 5, section 55002.5 establishes that a range of 48-54 hours of lecture, study, or lab work is required for one unit of credit. 

· For each hour of lecture, students should be required to spend an additional two hours of study outside of class to earn one unit of credit. 
	Title 5, section 55002(a) 2F establishes coursework should call “for critical thinking and the understanding and application of concepts determined by the curriculum committee to be at college level.”
· For degree applicable courses: List one example of critical thinking out-of-class assignments


	       Outside of Class Weekly Assignments
	Hours per week


	Weekly Reading Assignments (Include detailed assignment below, if applicable)
	3


	Use your textbook, laboratory manual, and other resources to fill out the following table for organism(s) studied in lab this week.  (Appropriate chapters and page numbers are referenced in the course syllabus).  Usethe information in this example table as a guide: 



	Organism Name
	Why humans care about it
	Habitat
	Isolation conditions (media)
	Representative Picture / Sketch
	 

	 
	eg. Causes sickness, makes bubbles in a buddle, Nitrogen fixation, biofilm member
	eg. Human throat, fomite, freshwater, soil
	eg. Temperature, culture medium (complex, defined), aerobic/anaerobic
	 
	 

	 
	 
	 
	 
	 
	 

	Staining /microscope characteristics
	Morphology/molecules involved in result
	Differential growth/test characteristic
	Metabolism/physiology responsible for result
	Case example - Note about Koch's postulate
	 

	eg. Shape, clusters, chains, gram stain, capsule stain
	eg. Division plane, cell wall, flagella
	eg.  Urease agar, PR glucose broth, hemolysis
	eg.  Antibiotic resistance, contains an enzyme like beta-lactamase, ability to ferment a sugar
	eg.   A hemolytic and uremic E. coli strain was isolated from sick Germans and also bean sprouts in 2011
	 

	 
	 
	 
	 
	 
	 


	Weekly Writing Assignments (Include detailed assignment below, if applicable)
	3


	Microscopy and Stains Assignment:

The point of this assignment is to review chapters 1-5 and the first 8 labs. 

1) Practice "getting to know" a microbe
· Print out the "MicrobePlayerCard" handout 
· Choose one of the Bacterial strains we've been studying in the first labs
· Do not choose the strain we used as an example in class!
· Fill out the MicrobePlayerCard for that strain. 
2)  Stain and related structure summary
For each stain result, draw/describe the different colors and shapes typically seen:  Explain or draw the cellular structure responsible for each color and shape.  Also mention relevant molecules. 

Stains we've performed:  simple, gram, endospore

Stains we've seen but not performed:  Flagella, capsule, Acid-fast

3)  Media and techniques:   We have discussed and practiced a number of techniques and used a few types of media. 

Using your book, the PDF file of media recipes, and your lab experience, explain the choice of media and technique for growing each of the following organisms.  

Streak plate of Serratia marcescens on nutrient agar plate

Nutrient agar slants comparing  Bacillus subtilis, Micrococcus luteus 
Mycobacterium smegmatis on Brain heart infusion agar

Nutrient broth culture of Bacillus subtilis

Blood agar streak plate of Streptocococcus pyogenes or Neisseria gonorrhoeae

4)  Other key points:  

Why is noting colony shape important?  How are different shapes caused?

Which cellular structures contribute to cell shape? How?

Name one molecule each in Gram negative bacteria and gram positive bacteria that is important for our immune system.  

What is the difference between genomic and plasmid DNA.  Describe how one exterior cellular structure is related to plasmid DNA. 

What kinds of molecules are secreted in gram negative bacteria?


	Weekly Math Problems (Include detailed assignment below, if applicable)
	


	


	Lab or Software Application Assignments (Include detailed assignment below, if applicable)
	


	


	Other Performance Assignments (Include detailed assignment below, if applicable)
	


	


STUDENT EVALUATION: (Show percentage breakdown for evaluation instruments)

	Title 5, section 55002 (a) 2A requires that the grade be based on demonstrated proficiency in subject matter.
· For degree applicable courses: Course requires essay writing, or, in courses where the curriculum committee deems appropriate, problem solving exercises, or skills demonstrations by students.

Title 5, section 55002(a) 2F requires that coursework call for critical thinking and the understanding and application of concepts determined by the curriculum committee to be at college level.

· For degree applicable courses: List (an) example(s) of methods of evaluation that assess critical thinking.




	60
	%
	Essay 

	Lecture and laboratory written and practical examinations


	
	%
	Computation  or Non-computational Problem Solving Skills

	


	10
	%
	Skills Demonstration


	Technique demonstrations


	15
	%
	Objective Examinations


	Quizzes and homework assignments


	
	
	Other (describe)

	15
	%
	Laboratory reports

	
	%
	

	
	%
	


	  GRADING POLICY: (Choose LG, P/NP, or SC)

	 X
	Letter Grade
	
	Pass / No Pass
	
	Student Choice

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

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

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

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

	Below   60% = F  
	
	Below   60% = F

	or

	70% and above = Pass

	Below 70% = No Pass

	Prepared by:
	Katherine Krolikowski, Ph.D.


	Date: 
	November, 2014
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