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Course Goal

ENVE 3270 is designed to expose engineering students to fundamental microbiology principles and the application of microbiology in environmental systems.  It is expected that students with no or little of microbiology knowledge can still grasp the biochemical and microbiology techniques through this course to understand environmental treatment processes, and be familiar with principles of biochemical reactions, molecular biology, and the quantitative analysis of the activity of microorganism in natural and engineered systems. Moreover, through the lectures, students will learn the importance of microbiology principles in environmental engineering study, research and operation, and develop a systematical thought of solving practical engineering problems by scientific approaches. 
Course Prerequisite

Basic knowledge of biology, chemistry, water or wastewater treatment

Course Hours:
2:30-3:20 pm, Monday, Wednesday and Friday  
Course Credits:
3

Classroom: 

Oak Hall 112
Meeting Times:
4:00-5:00 pm Monday or Wednesday by appointment

Examinations and Quizzes:


There will be one mid-term examination and one final comprehensive examination. 

Problem Sets:
Problem sets will be assigned during the semester as an aid in exam preparation.  Homework will be graded, and the solutions will be posted on the internet or sent as hand-outs.  

Grading:

Homework:


15%




Class performance:
    
15%

Class presentation:

15%

Midterm Exam:

20%







Final Exam:


35%

Class Presentation:



Teams (2 students/each team) will select a topic for presentation. The topic should be related with fundamental microbiology and application in environmental science and engineering.  The topic will be submitted to the instructor before Mid-term. The presentation will be on Thursday of the last week of class. Each presentation will last 5-7 minutes. 

Course Policy:

Homework is due by 5:00 pm one week after the day it was assigned unless specified otherwise. Homework solution will be posted on the bulletin board outside my office on the following day. Late homework will NOT be graded.

University, college, and/or department policies will be applied for missed exams.

Note to regarding academic integrity: Academic integrity requires that all students should act with personal integrity, respect other students’ dignity, rights and property, and help create and maintain an environment in which all can succeed through the fruits of their efforts. Academic integrity includes a commitment not to engage in or tolerate acts of falsification, misrepresentation or deception. Such acts of dishonesty violate the fundamental ethical principles of the University community and compromise the worth of work completed by others. 
Course Outline (Tentative)

	Wk. 
	Lecture Topic
	Required Reading
	Homework

	1
	· Introduction.

· Microorganisms (virus, bacteria, algae, fungi). 

· Taxonomy
	Chapters: 1, 2
	

	2


	· Microbial growth in environment.

· Virus replication in host cells.

· Bacteria (G+, G-)

· Difference between Prokaryotic and eukaryotic cells.
	Chapters: 3,4,5,6, 16.
	HW1

	3
	· Cell wall, cell membrane, plasmid, ribosome, granules, nucleus, mitochondria. 
	Chapter: 4
	

	4


	· Bacterial growth (batch mode, continuous flow). 

· Monod kinetics. 

· Aerobic and anaerobic respiration.

· Metabolism

    Energy, free energy, redox reactions, e-carriers.        
	Chapters: 6, 20,21
	HW2

	5
	· Metabolism (continue)

    energy conversion (aerobic/anaerobic), ATP
	Chapters: 20,21
	

	6


	· Anabolism

    Sugar, amino acid, nucleic acid, lipid. 

· Membrane transport system
	Chapter: 5
	

	7
	· Cell genetics

    Gene, genome, DNA structure

    DNA replication, transcription and translation
	Chapters: 12, 13
	HW3

	8


	· Cell genetics (continue)

     Gene transfer, mutation, genetic

     recombination, cloning, site- 

     directed mutagenesis,
	Chapters: 12, 13
	

	9
	· Microorganism observation and identification

(MIDTERM EXAM)
	Chapter 22
	

	10


	· Carbon cycle

· Nitrogen cycle

· Sulfur cycle

· Iron cycle
	Chapter 24
	HW4

	11
	· Oligotrophic and eutrophication

· BOD

· Biofilm growth
	Chapter 23
	

	12


	· Pathogen 

· Indicator
	Chapter 36
	HW5

	13
	· Water treatment processes

· Wastewater treatment processes 
	Chapter 36
	

	14
	· Class presentation

· Final exam review
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