ESM 219: Microbial Processes in the Environment  M/W 2-3:15 pm BH 1510
Instructor:  Trish Holden    Office: 3508 Bren Hall Phone: x3195   email: holden@bren.ucsb.edu  Office hours:  TBD
Course Outline (approximate)

	Week
	Date
	Description
	Sources

	2

	10/1
	Course introduction, intro to microbes
	Chapter 1, 2

	
	10/3
	Cellular life: morphology, structure, macromolecules, chemistry (cell composition)
	Chapters  3, 4

	3

	10/8
	Cell function:  genetics and biochemical processing (transport, enzyme function, pathways, regulation) 
	Chapter 7, 8 

	
	10/10
	Cell function: energetics (flow of energy in the cell, electron acceptors), reactions
	Chapter 5, Appendix 1

	4
	10/15
	Cell function: growth (cell division, kinetics of growth, form of growth) and metabolism (kinetics, end products)
	Chapters 6, 20

	
	10/17
	Bacterial genetics and genomics
	Chapters 10, 15

	5
	10/22
	Microbial Diversity
	Chapters 11-14, 16

	
	10/24
	Distribution and detection of microbes in the environment;
	Chapters 18, 19

	6
	10/29
	Biogeochemical cycling: C
	Chapters 17, 19

	
	10/31
	Biogeochemical cycling: N
	Chapters 17, 19

	7
	11/5
	Biogeochemical cycling: S, Fe, Hg
	Chapters 17, 19

	
	11/7
	TBD
	

	8
	11/12
	Holiday—no class
	***

	
	11/14
	Pathogens in the environment and public health microbiology
	Chapters 21, 25, 28

	9
	11/19
	Wastewater treatment
	Chapter 28

	
	11/21
	Biodegradation
	Chapters 17, 19

	10
	11/26
	Biotechnology: industrial
	Chapters 30, 31

	
	11/28
	Biotechnology: agricultural
	Chapters 30,31

	11
	12/3
	Biotechnology: energy
	

	
	12/5
	Biotechnology: nanotechnology
	

	Finals

Week
	12/11*


	Student paper presentations. Term paper due

(12 – 3 pm:  This is the assigned Exam Time for this course)
	


*NOTE:  Presentations are on a Tuesday, during the time frame assigned to this course for a final exam.
Assignments and Grading:
Field trip(s): 10%, Homework (2):  40%, Term Paper and Presentation: 50% (paper 40, presentation, 10).  THERE IS NO FINAL EXAM
Textbook:  Brock Biology of Microorganisms 11th ed. Madigan, Michael T., John M. Martinko. Prentice Hall. 2005.  THERE ARE COPIES IN THE BREN SCHOOL READING ROOM: YOU ARE NOT REQUIRED TO PURCHASE THIS BOOK
Some other references in microbiology:


Environmental Microbiology by Raina M. Maier, Ian L. Pepper and Charles P. Gerba. 2000. Academic Press.

General Microbiology by Hans Schlegel (handy pocket size)

Microbial Ecology by Atlas & Bartha

Soil Microbiology and Biochemistry  by Paul & Clark

Manual of Environmental Microbiology   by ASM Press

Interesting Websites and Users Groups:

· Microscopy (Microbe Zoo):  http://commtechlab.msu.edu/sites/dlc-me/zoo/index.html
· Nanoworld Image Gallery (microbes and more):  http://www.uq.edu.au/nanoworld/nanohome.html
· Biocatalysis / Biodegradation Database http://umbbd.ahc.umn.edu/index.html
· American Society for Microbiology  http://www.asm.org/ 
· ASM Critical Issues in Microbiology  http://www.asm.org/Academy/index.asp?bid=2093 

· American Academy of Microbiology, Colloquia Reports 

· Ribosomal Database Project II  (RDP, at the Center for Microbial Ecology)  http://rdp.cme.msu.edu/ 

· Center for Microbial Ecology (CME) at Michigan State:  http://www.cme.msu.edu/
· National Center for Biotechnology Information (NCBI) http://www.ncbi.nlm.nih.gov/
· Bioremediation Discussion Group http://www.bioremediationgroup.org/
Course Goals and Format
The overall goal is to provide you with a working knowledge of environmental microbiology and microbial ecology.  Through taking this course, you will learn how to read the literature in the field and how to find answers to your future questions.  It is not a small goal: microbiology is an enormous field and in order to approach the environmental subfield, we have to delve into the larger discipline.  The course includes an introduction to microbiology to ground us in the basics.  The 2nd third of the class is devoted to microbial ecology, and the last 3rd is devoted to environmental microbiology including waste treatment and environmental biotechnology.

The format is lecture and discussion.  At various intervals in the course, additional reading materials will be posted on the website to motivate discussion of current, more specialized topics.

Homework assignments (2) will be used to help you apply the material.

Term Paper and Presentation
Paper: Minimum 10 peer-reviewed references; topic in environmental microbiology with focus on microbes and/or their processes; discuss topic with instructor prior to beginning.

Paper will be graded for content (depth and quality of information, original synthesis of information, clarity, consistency) and form (correctly citing sources, organization, style).  Suggested citation indices are Web of Science, Biosis, Current Contents.  Some journal titles with articles relevant to environmental microbiology include: 

Applied & Environmental Microbiology, Environmental Microbiology, Microbial Ecology, Microbiology and Molecular Biology Reviews, Journal of Bacteriology, Microbiology, Biotechnology & Bioengineering, Journal of Environmental Quality, Water Environment Research, Water Research, Soil Biology and Biochemistry, Molecular Microbiology, Science, Nature, PNAS……..and many others.

A Few Suggested Topics (others are welcome):

· Microbes at the Neuston (Air/Water Interface) in the Environment

· Emerging Antimicrobials (e.g. nanoparticulate, or solution-phase)

· Microbial Source Tracking of Human Pollution in the Environment
· Roles of Microbes in Phytoremediation of Pollutants 
· e.g. metals, or hydrocarbons or chlorinated solvents, etc.
· Nanoparticles Made by Microbes
· Uptake and Transformation of Engineered Nanoparticles by Bacteria

· Biodegradation of Pharmeceuticals

· Fate of Genetically Modified Microbes in the Environment

· Microbial Diversity:  Have we come close to describing it?

· Microbes Pumping Iron:  Respiration Using Iron as a TEA

· Microbial Transformations of Uranium in the Environment

· Microbially-Produced Plastics: Science, Economics and Futures

· Bioaerosols and Global Transport of Microbes
· Biocontrol of Plant Pests
· e.g. by Bacillus thurengiensis
· Roles of Microbes in Biofuel Production
· Algal Production of Hydrogen as an Alternative Energy Source

Presentation:
In class, 12 PP slides (including title and conclusions).  Graded for clarity, organization, use of time, substantiation of facts (not just “they”, but “who”), breadth/depth.

