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	Advanced Microbial Metabolism

(BioSc421) 

Syllabus


Instructors

	Dr. Dave Westenberg

105A Schrenk (Office), G-6 Schrenk (Lab)

Office Hours - MWF 9:00 - 10:00 or by appointment

Office phone: 341-4798, Lab phone: 341-6586

e-mail: djwesten@umr.edu
	Dr. Melanie Mormile

M-2 Schrenk 

Office Hours - by appointment

Office phone: 341-6346

e-mail: mmormile@umr.edu


Course Webpage - All material in this syllabus plus supplemental lecture material can be found at the following URL: http://www.umr.edu/~microbio/Bio421.html
Textbook. (The following book is required for all students)

Bacterial Metabolism. By Gottschalk

In addition. Articles from peer-reviewed journals will be discussed.

Course Goals. 

Define and use appropriate terminology to describe metabolic processes.

Distinguish diverse microorganisms according to their physiological characteristic.

Give explanations for how bioenergetics can drive or limit metabolic activity.

Describe the role of classes of microorganisms in various habitats.

Develop an awareness of the impact that microbial processes have on the biosphere.

Explain the role of microbes in the evolution of life on earth.

To read and interpret current literature in the field of microbial metabolism

Predict how microbial populations can be manipulated to perform specific processes.

If you have any comments or concerns regarding this course or either instructor (good or bad) please feel free to discuss them with us.  If you are not satisfied with our response or prefer to speak with someone else, you may contact the Chair of the Biology Department, Dr. Ron Frank (rfrank@umr.edu, 341-4819) or the Dean of the College of Arts and Sciences, Dr. Paula Lutz (plutz@umr.edu, 341-4131)

Examinations and Grading: The lecture part of the course will be worth a total of 500 points.  There will be 4 take home exams of equal value (100 points each - 400 points total).  Each student will present a poster during the last week of the semester worth the remaining 100 points.  

Lecture Topics.

Lecture topics in the approximate order which they will be covered are presented below.  The following list of lecture topics is a guideline and is subject to change.

Topic


Introduction – origins of life – principles of energy metabolism

Lactic acid bacteria – succession of organisms
Other fermentations – Bifidobacterium, propionic acid fermentation, etc.
Clostridia – solvent production, alternative fermentations (Stickland reactions)

Nitrogen fixation – different mechanisms – clostridia, methanogens, rhizobia, azotobacter, Nitrogen assimilation, nitrogen cycle

Methanogenesis -  chemiosmosis – proving methanogenesis is not fermentation

Sulfur metabolism – sulfur cycle

Chemolithotrophy

Photosynthesis – anoxygenic – archaea vs. eubacteria
Photosynthesis – oxygenic – impact on diversity
Enteric bacteria – facultative anaerobes (fermentation vs. respiration – gene regulation – preferable electron acceptors – fnr/arc etc.)

Krebs cycle – links to biosynthesis

Anapleurotic reactions

Catabolism – pentose/fatty acids - aromatics/hydrocarbons – bioremediation issues
Biosynthesis – macromolecules - peptidoglycan. LPS. Membrane processes

Transport processes

Growth kinetics

