MASSASOIT COMMUNITY COLLEGE

BIOL 231  MICROBIOLOGY

 

Instructor:
Leslie Lichtenstein

Office:
S542      Ext. 1618   e-mail:llichtenstein@massasoit.mass.edu




WebCT online micro course http://www.massasoit.mass.edu
 

TEXTS:
Microbiology, 8th Edition, by Totora, Funke & Case: Benjamin Cummings

                                                                                                        Publisher


Microbiology Atlas and Exercises, Leboffe and Pierce; Morton Publishers


The Private Science of Louis Pasteur, Gerald L. Geison (selected 

                                                         readings);Princeton Univ. Press

GRADING POLICY:  Exams = 45%

Labs = 35%

Final Exam = 20%

 

(N.B. You MUST pass the laboratory portion to pass the course. Laboratory grade is based on a daily laboratory journal-77% & slides-10%).

 

COURSE DESCRIPTION: This is a course in general microbiology with emphasis placed on the practical applications for medical, food, dairy, water, and environmental microbiology. Part of the laboratory experience includes an introduction to techniques in molecular biology and the identification of one or more bacterial "unknowns" to demonstrate adequate knowledge of the proper laboratory technique. Organisms of discussion include bacteria, viruses, fungi, and some of the primitive algae and protozoa. Topics covered include classification, procaryotic cell structure, microbial genetics, biotechnology, microbial metabolism, microbial growth and control of microbial growth. Lecture: 2 hours Laboratory: 4 hours. Credits 4 
PREQUISITE: Grade of "C-" or better in Biological Principles (BIOL121) or successful performance on 
departmental challenge exam, and Preparing for College Reading II (ENGL092), Introductory Writing (ENGL099), and Fundamentals of Mathematics (MATH010) or waiver by placement testing results or Departmental Approval. Chemistry is recommended but not required.
 

COURSE OBJECTIVES:  Throughout the lecture section of Microbiology, the student should have a working knowledge of all the topics included in the lecture and assignment schedule.  The student should develop an understanding of the application of microorganisms to human life.  The lecture section will stress terminology as an aid to understanding current research findings in areas such as:  medicine, genetics, genetic engineering and bioengineering.  In Microbiology we will look at bacteria, viruses, fungi, protozoa, and some metazoans. Emphasis will be on practical applications for medical, food, water, and industrial uses of these organisms. The laboratory section will demonstrate some basic microbiology laboratory techniques and some fundamentals of experimental design and analysis. Clear concise scientific writing will be stressed and a laboratory journal will be kept. Students will be expected to develop a familiarity with all organisms and require the proper laboratory techniques to enable them to identify unknown organisms. We will look at the history of microbiology and the development of science through the life and notebooks of Louis Pasteur. For in his own words: “C’est les microbes qui aront le denier mot!”     

 

ATTENDANCE:  The student is very strongly urged to attend all lectures and laboratory sessions (consult the college catalog for MCC attendance policy – only 5 hours of absences are allowed). Any classes missed after the first one requires a signed medical excuse. Further absences without prior approval from the instructor may result in the student being dropped from the course. For any missed sessions consult the course calendar on the WebCT site to see what material was covered that day, and to download any handouts. Plan to come in early to the lab the next day to make up any missed lab material with the monitor. 

 

ASSIGNMENTS:  The student is expected to understand all lecture and laboratory materials.  If you don't, ASK!  Lab exercises should be read before lab. When we begin unknowns, you should have WHY you are doing each test written in your unknown notebook before the next lab sections meets.  Try to keep up with reading schedule 

 

TEACHING FORMAT:  Microbiology is taught with a lecture format using the blackboard, overhead projector and other audiovisual aids, some demonstrations and class discussion when appropriate. Resources & assignments will be found on the course website. We will become familiar with & utilize material on the WWW in this course.  Students will do a short research paper based on print and Internet searches. An online version of the text is available on the MCC server where quizzes may be taken.

 

COURSE CALENDAR: Consult the course calendar link on the WebCT companion site for this course for specific lecture & laboratory topics and exam dates. Study guides will also be posted on the WebCT site.

 

 

.

LECTURE SCHEDULE

 WEEK

TOPIC                                                 
CHAPTER
PAGES
 

1     
History & Evolution                                               Preface




Diversity of Micros                                                    1



Classification                                                            10                       276-78


Review chemistry from Bio Principles at home (we do not cover this in class)                

 2 

Protists                                                                      12                        



Protozoa                                                                    22             631-32&634


                                                                                                                                          22                        594-595


                                                                                  23             660-65&669


                                                                                                                     25                        677-679

                                                                                                 25             727-28               



                                                                                  26             756

3
Algae

                    
Helminthes and Arthropod Vectors   (check for organisms discussed in

                                                                                     lecture & lab in Chapts  21-26)                                                                                                      



   



Fungi  (check for organisms discussed in lecture & lab in Chapts 21-26)                                                                                                                                                                                       







                                                                                                                                         4

Nutritional Reqs.
6



EXAM  (Chapters 1, 10, 12 & pages from 21-26)



5   

Morphology                                                                                                  4 



Metabolism                                                                                                   5



Viruses
13



Genetics
8




Recombinant Genetics
9



Intro to Medical Bacteriology                                                                   10                       

8

Classification & Bergey's
11    




Gp II    Gm+ 



EXAM


9

Gp I Bacteria  Gm-





Gp III & IV Bacteria

10

Principles of Disease
15

11

Epidemiology                                                                                             14

12                
Physical  & Chemical Controls                                                                     7








Antimicrobials
20

13

EXAM

14

Environmental Microbiology& Biofilms
27


Industrial & Food Microbiology
                                                     28



 

LABORATORY OUTLINE

TEXT:
Exercises for the Microbiology Laboratory

 

WEEK

TOPIC
PAGE
ASSIGNMENTS  
 


1

Lab Safety
Intro vii-viii




*
Microscopy

Ex. 3.1 & 3.2

      2

**Media

Ex. 1.1




Protozoa, Algae, & Cyanobacteria
24 - 30
Ex. 10.2




Parasitic Protozoa

Ex. 10.2




Exposure plates

       3                           Helminthes
Handout
Ex. 10.3




Fungi - Yeast

Ex. 10.1




Molds


4

Read microbial transfers (1.1 & 1.2)






Streak Plates


4.1

                 ***             Smear Prep

3.3


5

Simple & Negative Staining
47
3.4, 3.5




Gram Staining

3.6



Spore Stain

3.9



Acid Fast Stain

3.7


6
DNA Extraction
Handout



             BioTech – Restriction Digest/Electrophoresis



                               Transformation


7
Identification of Unknowns

Read:  5.5


                 ****
             Culture Techniques





Culture Characteristics

2.1 - 2.4

        
Read  - Use of Bergey's Manual 

6.1, 6.2

 

     8                                  Gm + unknown                                                                                                                1.3, 5.16, 5.18, 5.20

     9                                   Biooxidations & Hydrolysis
                   5.1, 5.2, 5.4, 5.6, 5.9, 5.11, 5.15

 

 

10

Gm-   Unknowns

4.6, 5.7, 5.10, 5.12, 5.23, 5.22, 5.27



API 20E



Motility, MRVP

3.11

13

Phy & Chem (Cont.)

8.1



Antibiotics - Kirby Bauer

8.3

14

Food Micro/serial dilutions
Yogurt handout
8.6

_______________________________________________________________________________________________________

 


*      READ Chapter 3, Totora Text, pp 56-67
**    READ Chapter 6, Totora Text, pp 162-167

***   READ Chapter 3, Totora Text, pp 68-71

**** READ Chapter 6, Totora Text, pp 278-281

	

	  

Microbiology Fall 2004

September 2004 

Date

Event

Tuesday, September 7

Introduction/Safety - posted by (30024200430)

 

   - Today we will look at chemical evolution & see how long microorganisms have been around as opposed to us, and look at classification methods of kingdoms & domains. (Totora chapter 1). We will become familiar with the safety regulations for our lab. Be sure to turn in your signed form with your lab seat # on it. We will make exposure plates and look at the effectiveness of hand washing in lab (Atlas pp101-102). 

Thursday, September 9

History/Microscope - posted by (30024200430)

 

   - Today we will look at some of the most important microbiologists of the past & use the microscope (Atlas pp1-3) to view some of the microorganisms we spoke of in lecture (Totora chapter 3). 

Tuesday, September 14

Protista - posted by (30024200430)

 

   - Today we will meet single celled eukaryotic organisms that make their own food (Algae) and don't (Protozoa) from Totora's chapter 12. Observation of our exposure plates (Atlas pp51-52) & more laboratory practice with the microscope with some live microorganisms(Atlas pp 28-32). You will be drawing and making entries in your unknown notebooks-so be sure to bring them. We will be constructing some Winogradsky columns from marsh sediments. 

Thursday, September 16

Helminthes&Vectors/O&P - 

 

   - Continuing with Totora chapter 12, today we will look at eukaryotic multicellular microorganisms the Helminthes (commonly called worms)& some common vectors. In lab we will look at what clinicians refer to as O&P (ova & parasites) of the worms & yesterdays protozoans (Atlas pp145-170), and prepared slides of Parasitic Protozoa (Atlas pp138-144). 

Tuesday, September 21

Fungi/yeasts - posted by (30024200430)

 

   - Today will look at members of the kingdom with single & multicellular members, the Fungi & finish the material in Totora chapter 12. In lab you will make your first aseptic transfer when you make a slide of yeast. 

Thursday, September 23

Fungi/molds - posted by (30024200430)

 

   - Continuing with the fungi you will be looking at sexual & asexual slides of prepared multicellular fungi (Atlas pp19-27 &134-138). Today is all lab so you will have time to look at any organisms from the previous labs. 

Tuesday, September 28

Media lab/EXAM 1 - posted by (30024200430)
 

   - Today is your first exam. First we will make some media and while it is autoclaving take the exam. After the exam you will have a chance to pour a few plates of the media you made. 

Wednesday, September 29



 HYPERLINK "http://webct.massasoit.mass.edu:8080/SCRIPT/10102200510/scripts/student/" 
Check out ORIGINS on PBS
 - 

 

   - This week (T,W 8-9 on channel 2-see paper for other times and channel 44) see NOVA do the chemical evolution we did in lecture. Lots of nice bacteria. Try the website also. 

Thursday, September 30

Morphology/smears&simple stains - 

 

   - Today we will look at the structure of bacteria(Totora chapter4&Atlas pp12-18)&. In lab we will start staining bacteria by making smears & simple stains(Atlas pp33-46). You will also learn how to transfer bacteria from a liquid culture to solid media on a plate(Atlas pp63-68). And make your first streak plates. (Atlas 62-63) 

October 2004 

Date

Event

Friday, October 1

Avian Flu transmission from person to person - 

 

   - Read the full story of this case in Thailand on the WHO (world health organization)site 

Tuesday, October 5

Growth requirements/Gram stain - 

 

   - Today we will discuss the nutritional & physical requirements of microorganisms (Totora chapter 6), and do a Gram stain. 

Thursday, October 7

Virus/Spore stains - 

 

   - Today we will discuss viruses, viroids & prions(Totora chapter 13). We will do a spore stain. You can check you first streak plates and describe their morphology. 

Friday, October 8

Second of three DNA Nobel prize winners dies - 

 

   - Maurice Wilkins, 88; helped create DNA model By Emma Ross, Associated Press  |  October 7, 2004 LONDON -- Maurice Wilkins, who was awarded the Nobel Prize for his groundbreaking work with Francis Crick and James Watson on the DNA structure, died Tuesday at a London hospital. Dr. Wilkins, 88, was "a towering figure, one of the greatest scientists of the 20th century and a man of immense humanity," said a statement from King's College, where the professor produced his X-ray work that led to Watson's and Crick's description of the DNA's double-helix structure. Watson, the only scientist involved in the DNA project who is still living, said yesterday that Dr. Wilkins was "a very intelligent scientist with a very deep personal concern that science be used to benefit society." "This started in his early days, when he witnessed the atrocities of war, and continued through his life," Watson said in a statement. Other colleagues said Dr. Wilkins, who also worked on the American atomic bomb program known as the Manhattan Project, was proud of his membership in the Campaign for Nuclear Disarmament. Dr. Wilkins and his colleagues spent seven years proving that the hypothetical DNA model Watson and Crick constructed was correct. It was his initial work on X-ray crystallography that was so critical to the discovery. The technique uses scattered X-rays to produce images of the structure of molecules. Dr. Wilkins, together with Rosalind Franklin, whom he recruited, found that the long chains of DNA were arranged in the form of a double helix. "Watson and Crick then used this data to show that the organic bases of DNA were paired in a specific manner in the intertwined helices," said Lord May of Oxford, president of the Royal Society, Britain's academy of scientists. "While Watson and Crick have rightly been recognized across the world for their contribution, the roles of Wilkins and Franklin, which were crucial, have not always been fully acknowledged outside the scientific community." Born in 1916 in Pongaroa, New Zealand, Dr. Wilkins received a physics degree at Cambridge University in 1938. His doctorate thesis was on the theory of phosphorescence. During World War II, he worked on the separation of uranium isotopes and then continued this work in Berkeley, Calif., where he joined the Manhattan Project. In 1945 he became a physics lecturer at St. Andrews' University in Scotland, and started studying biophysics. A year later the biophysics unit moved to King's College, London, where Dr. Wilkins worked for the rest of his life.  © Copyright 2004 Globe Newspaper Company. 

Tuesday, October 12

Genetics/Acid Fast stain 

 

   - 12 Today we will discuss microbial genetics (Totora chapter 8) and do an Acid Fast stain in lab & have more time to practice the staining protocols introduced in the last two labs. (Totora chapter 10 & Atlas pp94-95) 

Wednesday, October 13

Check out Typhoid Mary! - 

Thursday, October 14

Biotechnology/Restriction digest 

 

   - Today we will see how the biotech industry uses micro (Totora chapter 9). In lab we will start a restriction digest. Be sure to read the lab protocol and have it written in your unknown notebook BEFORE class. 

Friday, October 15

Flu shots! – How & Why?

Saturday, October 16

Octoberfest Fungi! - 

Tuesday, October 19

Metabolism - 

 

   - Today we begin to look at how microorganisms make & use energy(Totora chapter 5). We will see why biochemical tests for enzymes are one of the main ways we identify microorganisms. In lab we will pour some gels and run an electrophoresis on our restriction digests. 

Thursday, October 21

Metabolism/transformation - 

 

   - We will continue our discussion of metabolism and start a transformation of E.coli with the plasmid PGlo. Be sure to answer the questions in the hand out. Our stained gels will be ready to read today 

Tuesday, October 26

Classification/streak plates - 

 

   - Today we discuss classification. We will check our transformation plates. We will also do an isolation streak plate with two organisms today. 

Thursday, October 28

Exam 2 - 
 

   - Today is the second exam. After the exam you can check your streak plates & describe the colony morphology & do another practice gram stain. 

Sunday, October 31

Happy Halloween-click for witch's fungus! - 

November 2004 

Date

Event

Tuesday, November 2

Gram + bacteria - 

 

   - This week we start unknowns so today we will look at identification methods & Bergy's classification. We will begin our look at prokaryotes today with Gram + bacteria in lecture(starting Totora chapter 11&Atlas chapter 9-Remember to check Totora chapters21-26 for specific organisms we discuss in class). 

Wednesday, November 3

Check out the CDC TB course - 

Thursday, November 4

First Unknown!!!

 

   - All lab today! You will get your first unknown! You will need to make streak plates on an appropriate media as well as on some differential media (starch,Mannitol Salt-MSA,DNAse,gelatin)remember all tests should be written up in your unknown notebook (What, Why, How, Expected results) BEFORE class! 

Tuesday, November 9

Gram - bacteria -

 

   - We will look at the thin walled Gram - & unusual bacteria today. Remember to check out the organisms we discuss in class in Totora chapters 21-26. Remember to use the lecture module to find additional material. In lab you will be reading your first tests. This should not be difficult if you have everything already written on your notebooks. 

Thursday, November 11

Veteran's Day-No Class-Click Here! - 

Tuesday, November 16

Principles of Disease/2nd Unknown! - 

 

   - Today we will look at the interaction of microbes and their hosts(Totora chapter 15). In lab you will get your 2nd unknown. Remember each time you make an entry in your notebook to specify which organism the test is on! You will again be making streak plates and tubes with your new unknown (stock plate, EMB-Eosin Methylene Blue,Phenylalanine, MRVP-Methyl Red/Vouges-Proskauer, motility, TSI-Triple Sugar Iron-Atlas chapter 5) and doing a gram stain to turn in. 

Thursday, November 18

Epidemiology - 

 

   - Today we look at how microbes interact with populations(Totora chapter 14). 

Tuesday, November 23

Physical & Chemical controls 

 

   - Today we start to look at how we can coexist with the microbes. Physical and chemical means will be discussed(Totora chapter 7). You will get a chance to test various antiseptic & disinfectant chemicals on your unknown with the filter paper method(Atlas pp102-104)&the effects of uv light. Rest of lab time is open to work on your unknown. 

Thursday, November 25

Happy Thanksgiving! Click here! - 

 

   - Check out fungi at the feast! 

Tuesday, November 30

Antimicrobials/API20E - 

 

   - Today we will look at ways to treat microbes if they get in or on us, antibiotics & chemotherapy (Totora chapter 20). In lab you will have a chance to see how effective antibiotics are against your unknown with a Kirby-Bauer plate (Atlas pp104-110). In lab we will also start a multitest for the 2nd unknown, the API-20E (Atlas p96). 

December 2004 

Date

Event

Thursday, December 2

API20E/KirbeyBauer results - 

 

   - Today is all lab, we will read our Kirbey-Bauer plates &API20E strips. BE SURE all tests are written in your note book BEFORE you come to class, there are over 20 of them and can be VERY confusing if it isn't done ahead of time. 

Tuesday, December 7

EXAM 3 - 
 

   - Today is the third exam. Today's lab is open to finish your unknowns & don't forget to take home a swab to wipe a food or food related surface. 

Thursday, December 9

Bioterrorism/Emerging Diseases - 

 

   - The last decade has seen an unusual growth of emerging diseases, new viral ones and old bacterial ones that have become antibiotic resistant. Bioterrorism is not new but our responses to it are. We will also do a serial dilution on some store bought hamburger meat & you will have a chance to swab a plate with the swab you took home yesterday. 

Tuesday, December 14

Environmental/serial dilution - 

 

   - Most (98%) microorganisms are harmless (good thing since we are hopelessly outnumbered by them) and today we will look at all the environmental microbes that recycle the elements of our earth (remember the earth can exist without us but not without them)! (Totora chapter 27) Today we will check the Winogradsky colums we made back in September, and we will look at some microbial communities (microbial mats) that are just extra thick biofilms. 

Thursday, December 16

Food Micro/yogurt - 

 

   - Our last lecture! We will look at those organisms that try to recycle our food before we can eat it(Totora chapter 28)! Today we will look at the food swab plates & our serial dilution plates. You will do an agglutination test for E.coli 0157 H7 on a colony from these plates. You will also get to make a slide and see what makes yogurt. 

Monday, December 20

FINAL 8am!!!! Room T223 - 
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