Microbial Biology (BIOL 300)

May 2013
Lecture: 
MTWRF
8-9 :30AM, Sc 203
Laboratory: 
MF
10:30-12:00, 12:30-2:00/ TWR      9:30-12:30
Professor: 
Jody Saylor, Sc 217



Office: 535-7306; jdsaylor@goshen.edu


Home: 538-7735
Office Hours: 
1-3pm or by appointment
Required Materials: Brock Biology of Microorganisms by Madigan & Martinko, 11th ed.



Lab Manual (to be purchased in science office)




Old long-sleeved button-down shirt or lab coat (check lab first)
Course Description:  Did you know that without microorganisms, other life forms would not be possible?  Did you know your body contains more bacterial cells than human cells?  Did you know that one tablespoon of soil contains more microbes than people who have ever lived?  Microorganisms are amazing!  They were the first living cells on the planet and continue to be the most successful, living in every possible niche (including environments of pH 2 and temperatures over 100oC) and utilizing every possible food source (even oil and plastic).  

During this course we will study the structure, physiology, and ecology of bacteria, viruses, protists, and fungi with an emphasis on bacteria.  The course will specifically highlight areas of interaction between microbes and humans.  We will gain experience with microbes in the laboratory as well.  You will learn proper handling and identification techniques to help you complete longer term research projects.
Course Objectives:  By the end of this course you will be able to:

· Remember basic taxonomic groups and key microorganisms in terrestrial, aquatic, and human environments.

· Connect microbe physiology to microbe ecology.

· Identify interactions between microbes and other living organisms.

· Culture, stain, identify and investigate microbes using aseptic techniques. 

· Design a complete research project that incorporates both quantification and identification.
· Value the role of microbes in shaping the environment and human society.

Course Activities:

· Assignments: In addition to daily reading assignments, there are several bigger assignments to complete during the semester:
Bacterial Taxonomy– You will research an assigned bacterial phylum.  There will be a worksheet and a short oral report to complete.  This assignment is worth 30 pts.
MMWR Report – You will be given two articles from a current Morbidity and Mortality Weekly Report (MMWR) published by the Centers for Disease Control (CDC).  You will need to use epidemiological concepts and terms from class to analyze this report.  This report is worth 30 pts.
Disease Report – You will select an infectious disease to research.  There will be a worksheet and a short oral report to complete.  This assignment is worth 30 pts.
Disease and Society Report – In small groups, you will research a prevalent infectious disease in a particular country and the natural, economic, and cultural factors that influence the spread of that disease.  This report is worth 30 pts.
· Exams: There will be three mini-exams during the term.  Each exam will be worth 40-50 points.  The exams will consist of several short answer questions and one or two case studies to be analyzed.  
· Laboratory:  We will spend the first few days learning essential skills for collecting, culturing, and analyzing bacteria from a variety of environments.  You will complete two lab practicals to assess your knowledge of this information.  The remainder of the semester will consist of three large projects: identifying three bacteria from a provided mix using traditional methods, identifying soil bacteria using DNA sequencing, and the completion of a research project of your own design.  There will be opportunity to work with microscopic fungi and viruses, but the labs will emphasize bacterial cultures.  
Policies:

· Your attendance is expected at every class.  You are responsible for any notes, announcements, or assignments that are missed.

· You are expected to read the assigned pages before class and be prepared to participate in class discussions.
· Late assignments will be accepted with a 10% penalty per class day late.

· Academic dishonesty is not tolerated.  This includes copying other students’ assignments, turning in exams or assignments that are not written in your own words and organization, and intentionally harming other’s research projects.  All instances will be reported to the Dean, and you will receive a failing grade on that assignment.
· Laboratory attendance is mandatory.  You cannot make-up assignments or lab practicals that are missed.

· Goshen College wants to help all students be as academically successful as possible.  If you have a disability and require accommodations, please contact me and the Director of the Academic Resource and Writing Center (Lois Martin, x7576) early in the semester.  All information will be held in the strictest confidence.  Tutoring and writing assistance are also available.
Grading:

Exams



~150 pts






Assignments


~120 pts






  
Laboratory


~200 pts


>93%

A


90-92%
A-

87-89%
B+

83-86%
B

80-82%
B-

Etc.


Lecture Schedule:
Date


Topic






Reading Assignment
W May 1

Introduction/Cell Structure/Microbial Growth

2.1-2.2, 4.4-4.16, 
Ch. 6
R May 2

Bacterial/Eukaryotic/Viral Taxonomy


9.1-9.2, 12.1, 13.1-

13.2, 14.9

F May 3


Microbial Communication/Taxonomy Presentation
articles on moodle
M May 6

Bacterial Genetics




10.7-10.12


T May 7


Microbial Metabolism and Ecology/Exam 1

5.6-5.14, articles on

 moodle 
W May 8

Microbial Metabolism and Ecology


19.1-19.12, 19.18
R May 9

Microbes and Water Treatment



28.1-28.3
F May 10

Microbes, Agriculture, and Food



19.19-19.22, 30.7-30.12
M May 13

Healthy Flora and Bacterial Infection/Exam 2

21.1-21.12
T May 14

Viral Infection/Epidemiology



9.3-9.7, 25.1-25.5, 25.9-











25.11
W May 15

Epidemiology

R May 16

Immune Responses/MMWR assignment due

22.1-22.11, Ch. 23
F May 17

Antibiotics and Resistance/Antivirals and Vaccines
20.7-20.13, 22.12-

22.14, 24.3
M May 20

Disease and Society/Exam 3



articles on moodle
T May 21

Disease Presentations
W May 22

Disease and Society presentations
Laboratory Schedule:

Date

Laboratory





May 1

Lab Policies











Microscope Use








Aseptic Technique






Cellular Morphology






Media Preparation


Simple Stain





May 2

Pure Culture Techniques





Colonial Morphology


Gram stain




Endospore Stain
Capsule Stain 
Fungi and Protists
May 3

Oxygen Preference


Osmotic Pressure



Selective and Differential media



Antiseptics and Disinfectants



Disk Diffusion assay

May 6

IMViC


Sugar Fermentation



Sulfur Reduction



Oxidase



Catalase



Start Soil Project – plating dilution series

May 7

Freshwater microbes/Liquid Filtration


Food microbes/Standard Plate Count
May 8

Lab Practical I  (May 1 – May 6)

Culture soil colonies on slants
May 9

Research Proposal due
Assign Bergey’s organism
May 10

DNA isolation and PCR from soil slants
May 13

Bergey’s organism due 
Receive unknowns/streak plate


Run gel of PCR results/Send for sequencing



Begin research project

May 14

Gram stain and slant unknowns


Continue research project
May 15

Inoculate unknowns on test media


ELISA test and epidemiology

Plaque assay 
Kirby-Bauer antibiotic sensitivity test

Snyder assay

Hemolysin assay
May 16

Continue research project



Continue unknown project


May 17

Lab Practical II (May7 and May 15)

Analyze DNA sequencing results

May 20

Continue research project


Finish unknown project



Finish soil microbe project

May 21

Unknown project due


Soil project due

May 22

Research Presentations




