BSC 304  Microbiology Laboratory

Syllabus – Fall 2018

Instructor:  Wendy Trzyna, Ph.D.



Office: S300A
Phone:

696-6791

email:
trzyna@marshall.edu
Classroom: BBSC 127




Time:
MW 10:00 - 11:50 AM (Sec 101)

MW 1:00 - 2:50 PM (Sec 102)

Office Hours:
MW:  3-4:30; T: 2 – 4:00
[image: image1.emf] 

 

Course Description: BSC 304 -  Microbiology Lab.  A laboratory course emphasizing basic microbiological techniques, including preparation of culture media, gram staining, isolation, and identification of bacteria from diverse environments, and evaluation of antiseptics and disinfectants. (credit hours = 2; PR or CR: BSC 302)

Required Text: Laboratory Exercises in Microbiology   -  John P. Harley (10th edition). 

NOTE: This manual provides the background reading for the exercises that we will be doing in lab. Detailed descriptions of the microbes, media, and reagents are provided in the manual. You will be responsible for learning this material. It is typically not possible in a two-hour lab session to provide all of the background information in a lecture format as the time is needed to actually complete the labwork. Hence the manual will prove useful for this purpose. Powerpoints will also be posted on Blackboard which will provide additional  background material and information pertaining to each experiment. 
	Student Learning Outcomes
	How Students will practice each outcome in the course
	How student achievements for each outcome will be assessed in the course

	· Demonstrate appropriate laboratory skills and techniques related to the isolation, culturing, staining, identification, enumeration, assessment of metabolism, and control of microorganisms.

· Understand and demonstrate proper use of basic light microscopes.

· Understand and apply the various methods of microbial identification, growth characteristics of microbes, and physical biochemical features of microbes.

· Learn and practice basic laboratory techniques including sterile/aseptic technique, pipetting, and culturing of live microbes.
· Demonstrate critical observational skills and learn to draw appropriate conclusions from experimental results. 
· Develop the ability to work both independently and with others in the laboratory.
· Demonstrate knowledge and application of microbiology and general laboratory techniques and safety rules.

	· Students will conduct a series of laboratory exercises and experiments each class session throughout the semester.

· Various hands-on activities that incorporate the relevant laboratory skills.

· Students will observe, record and analyze results from each of the exercises and experiments.

· Biweekly online homework assignments.


	· Students will keep a detailed laboratory notebook with a separate entry for each experiment using appropriate laboratory report format.

· Two written exams including a midterm and a final.

· Demonstration of ability to perform basic laboratory techniques and correct operation of the light microscope.

· Completion of online homework assignments.




Other materials needed:

 1. Lab notebooks – You will need a notebook where you are expected to keep comprehensive notes. Take careful notes, as important instructions will often be given at the beginning of all lab sessions that will help you complete the exercises. You will also need to keep detailed notes that will be essential for learning the material. Your notebook will also be a helpful study aid and will help you complete periodic assignments. The recommended notebook is a (0.97) “composition book” obtainable at local discount stores. 

2. Sharpie – A Black fine-tip sharpie for labeling your plates. NEVER label directly on culture tubes unless told to do so. Never label directly on the caps as these are washed and reused. Tape will also be available for labeling purposes.

Optional Items:

1. Labcoat or old shirt. Not required, but please wear an old shirt, sweater, or sweatshirt over any clothes that you don’t want to get contaminated or stained. The instructor, the Department of Biology and Marshall University are not responsible for any clothing or other personal items that are damaged in any way during labs.

2. Safety glasses/goggles. 
3. Colored Pencils. Not required, but useful for enhancing your sketches in your notebook.
4. Electronic Devices.  You may use electronics for note keeping or lab notebooks. Some students use their cell phone cameras to take photos of data and results.  However, please refrain from texting or checking emails during class as this is VERY distracting to the instructor and to students around you.  If you do choose to use any electronic item during lab, please be aware that this is a ‘wet lab’ situation and consequently chemicals and other liquids spilled could damage your items. It is solely your responsibility to protect these items.  Note also that the use or access of an electronic device during an exam will be considered evidence of academic dishonesty. 
Lab safety.  Guidelines specific to this laboratory will be handed out and discussed. Additional information is provided in your lab manual (inside front cover of manual – ‘Rules of Conduct and General Safety’) which you are also required to read.  If you have any questions, please let us know immediately. Questions regarding laboratory safety may be included on quizzes and/or tests.
Attendance. Attendance is required at all lab sessions.  1 percentage point will be deducted from your final grade for each missed lab. Exceptions are for legitimate, verifiable excuses (See University Attendance Policy below*). Labs:  It is not possible to makeup missed lab work as each session’s work requires significant prep/setup time on the part of the instructor. Missed or incomplete lab work will be reflected in lost points from your lab notebook score.  Exams: If you must miss an exam for any reason, it is your responsibility to contact the instructor prior to the exam period to arrange a make-up test.  Failure to do so will result in a score of zero for that exam.  Make-up exams may be given in essay format. Students must obtain a university excused absence to be eligible for a makeup exam. 
Seating Chart – A seating chart will be made on the first day of class. This is where you are to sit every lab session. The seating chart will also be used to keep attendance records, so if you change places with another student or move to a different location you must notify the instructor or you may be counted as absent. Note there is a numbered drawer at your work station. This corresponds to a microscope number in the cabinet. Always use that numbered microscope unless told otherwise by the instructor.
Note: It may occasionally be necessary to return to the lab outside of regularly scheduled class times to make a measurement or to take a sample or set up cultures (this is extremely rare).
Grading.  
A = 90 - 100% of total, B = 80 – 89.9% of total, C = 70 – 79.9% of total, D = 60 – 69.9% of total, F = 59.9%  of total and below.

Grades will be determined as follows:

· 2 Exams - Mid-term () and Final Exam ();  (65% of your grade).The Final exam is Comprehensive. Material for the exams will come from background readings contained in the lab manual, powerpoints and lectures, and from data and results you gather in lab.
· Assignments, quizzes, short reports, online submissions, etc. (15% of your grade) - most of these assignments will be submitted on Blackboard. Please be aware of DUE DATES. There is no guarantee that assignments submitted after their posted due dates will be accepted. 
· Notebook (20% of your grade – notebooks will be checked several times throughout the semester – announced in advance. Keep a detailed notebook as this will also be a valuable study aid for you.  IMPORTANT: If you fail to turn in a notebook at all, your final grade will be dropped by one letter grade. 
Calculate your grade as follows: Use this formula to calculate your grade at any time during the semester.
         (total Exam scores x 0.65) + (total Assignments score x 0.15) + (overall notebook score x 0.20)  = Final score

**Important Notes about Schedule of Activities for Class Sessions. Exam dates will likely not change, but what we cover in lab may change over the course of the semester (some flexibility is necessary due to availability of cultures, materials, etc; also as we are using live cultures of microbes in lab exercises, modifications of a day’s activities might need to be modified if cultures did not grow adequately for that day).  A tentative lab schedule is provided, outlining the weekly topic and exercises that will be covered.  Exercises that are assigned in advance should be read prior to attending lab.  We won’t necessarily follow the manual’s protocol step by step, but you are responsible for the background reading material contained in the text as well as any information provided by the instructor. Also, it is essential to follow instructions given for each lab exercise at the beginning of the lab session, as the exercises are often modified from the exercise in the manual.
Office Hours.  I will be in my office during posted office hours, so you may drop by anytime during the designated hours.  You may schedule an appointment to meet during any other time

**Official University Policies – By enrolling in this course, you agree to the University Policies listed below. Please read the full text of each policy be going to www.marshall.edu/academic-affairs and clicking on “Marshall University Policies.”  Or, you can access the policies directly by going to http://www.marshall.edu/academic-affairs/?page_id=802 
Academic Dishonesty/ Excused Absence Policy for Undergraduates/ Computing Services Acceptable Use/ Inclement Weather/ Dead Week/ Students with Disabilities/ Academic Forgiveness/ Academic Probation and Suspension/ Academic Rights and Responsibilities of Students/ Affirmative Action/ Sexual Harassment

(Note: **Topics are subject to Change due to availability of supplies/laboratory materials, viability of culture material or inclement weather cancellations or delays. Students will be notified of changes as soon as possible.)

	
	
	
	
	
	

	week
	DATE
	
	TOPICS **
	READINGS
	Subject/Notebook Title(s)

	1
	8/20
	M
	Syllabus/Safety Rules/seating assignments


	Microscopy Assignments:
Watch online videos, read Ex. 1, complete assignments on Blackboard
	Introduction to Light Microscopy

	
	8/22
	W
	1. Microscope tutorial
2. Prepare and view slides of Amoebae

	Ex. 1
	Introduction to Light Microscopy

	2
	8/27
	M
	1.Overview of the Microbial World – Bacteria, Fungi, Protozoa

2. Environmental Broth culture
	Viewing pre-prepared slides and pond water

Ex. 14


	

	
	   8/29
	W
	1. Simple stains

2. Hanging Drop slides


	Ex. 7, 2

-Oil immersion method (view short video online)


	1.Bacterial Smears and simple staining

2. Hanging Drop slides and observing bacterial motility

	3
	9/3
	M
	LABOR DAY HOLIDAY – No Lab
	
	

	
	   9/5
	W
	1. Aseptic technique

2. Begin Environmental collection plates.

3.Streak out sample from Environmental Broth tube culture

4.Gram stain known bacterial species


	Ex. 14

Ex. 13

Ex. 8 Gram stains
	Environmental Collections



	4
	9/10
	M
	1. Evaluate Environmental plates

2. Select several bacterial colonies for staining – Gram stain unknown colonies
2. Select colony to purify - Perform streak plates from environmental plates to isolate unknown as pure culture


	Ex. 8 (Gram stains)

Ex. 14

Ex. 13
Ex. 16 Streak plate

	1. Staining bacterial cells from colonies

2. isolation of Pure culture from mixed culture

1. Gram Staining of known bacterial species

2. Evaluation of growth patterns of unknown bacteria

	
	9/12
	W
	1. inoculate “unknown isolate” on slant, and in broth tubes
2. Repeat streak plate if needed

3. Inoculate Differential Media

	Ex. 16 (differential media)


	

	5
	9/17
	M
	1. Evaluate Differential Media
2. Evaluate Broth and slants of unknowns

3. Spore stains


	Ex. 16 (differential media)

Ex. 10 (spore stains)
	1. Evaluation of Selective and Differential media

2. Spore Staining

	
	9/19
	W
	1.  Serial Dilutions/Viable Plate Counts and turbidity measurements


	Ex. 19 (evaluation of bacterial numbers)
	1. Enumeration of Bacterial numbers by serial dilutions and viable plate counts and spectrophotometric analysis

	6
	9/24
	M
	1. Evaluate Serial Dilution plates

2. Capsule Stains and “negative staining”


	Ex. 11; capsule stains

Ex. 6; negative stains
	1. Capsule stains and negative stains

	
	9/26
	W
	1. Investigating environmental effects on bacterial growth  (osmolarity, temperature.)

	Ex. 39, 41
	Determining the effects of environmental conditions on bacterial growth

	7
	10/1
	M
	1. Evaluate results of environmental effects experiment

2.Set up pH experiment
3. Subculture slants of unknowns
	Ex. 40


	Effect of pH on Bacterial growth



	
	10/3
	W
	1. Using the Spectrophotometer to evaluate growth of bacteria at various pH’s

3. Q and A for midterm exam.
	Ex. 40
	

	7
	10/8
	M
	Exam I

	
	

	
	10/10
	W
	1. Begin Normal Microbiota (throat, skin, nasal). 

2. Flagella Stain
	Ex. 54, 56
	1. Flagella stains

2. Isolation and identification of Normal human MIcrobiota

	8
	10/15
	M
	1. Continue Normal microbiota

(Staph and Strep). Pick colonies to isolate onto MSA and BAP.

	Ex. 28
	(Continued) Normal Human Microbiota

	
	10/17
	W
	1. Normal microbiota (staph and strep) – Catalase test; Subculture Cat+ and Cat-
	
	(Continued) Normal Human Microbiota

	9
	10/22
	M
	1. Complete normal Microbiota – Gram stains on Cat+ and Cat-

2. Antibiotics
3. Inoculate Carbohydrate tubes and MacConkey agar plates
	Ex. 20

Ex.  43
	1. Analysis of carbohydrate fermentation patterns of bacteria

2. Antibiotic sensitivity testing

	
	10/24
	W
	1. Evaluate Carbohydrate results/MacConkey agar
2. Evaluate Antibiotics results
3. Acid-fast stains


	Ex. 21, 24, 31, 33, 30

Ex. 9  Acid-Fast stains
	Biochemical testing to identify gram-negative rods

Acid-fast staining of bacteria

	10
	10/29
	M
	1. Begin Biochemical tests

	Ex. 25
	MR-VP , Citrate, SIM, Phenylalanine

	
	10/31
	W
	1. Evaluate biochemical test results

2. Continue Biochemical tests, 

DNAse, gelatin, starch, lipids


	Ex. 22, 27, 29
	TSI, Urease, Phenylalanine, Oxidase

	11
	11/5
	M
	1. Evaluate results of biochemical tests
2. Begin Water analysis – plate out samples

	Ex. 47
	

	
	11/7
	W
	1. Pick Presumptive E. coli samples from water plates and grow in broth culture
2. 
	Ex. 42

Ex. 50

Ex. 44


	1. Determining the presence of coliform bacteria in water samples


	12
	    11/12
	M
	1.Identify E. coli isolates from water samples 
2.bacterial mutation results

3. Soil Microbes – plates out samples; isolate antibiotic resistant bacteria from soil Continue with Soil microbes analysis

	Ex. 49


	1. Determining the presence of coliform bacteria in water samples

	
	11/14
	W
	1. Evaluate results from soil testing

	Ex. 49
	

	13
	11/19
	M
	Thanksgiving Break
	
	

	
	11/21
	W
	Thanksgiving Break

	
	

	14
	11/26
	M
	1. Milk analysis (spirit blue agar; Methylene Blue reductase)


	Ex. 51
Ex. 23
	Isolation and identification of bacteria from water samples

	
	11/28
	W
	1. Milk analysis results
2.Disinfectants and handwashing
	Ex. 51, 23
Ex. 42

Ex. 44
	

	15
	12/3
	M
	1.Results from Disinfectants
1. Evaluation of Gram staining technique and microscopy skills evaluation
	Ex. 42
	

	
	12/5
	W
	   Microbiology Lab Final Exam
	Notebooks Due!!
	

	
	12/7
	
	Last Class Day of Fall Semester
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